European Patent Offiee { © Publication number: 0 005 318 

Office europien det bfevets A1 

EUROPEAN PATENT APPLICATION 

@ Int. CI.*: C 07 D 471/04, C 07 D 401/12, 



I Data of filing: 30.03.79 



C07D 401/14. C 07 D 405/14, 
C07D 413/14, A 61 K 31/445 
// {C07D471/04, 221/00, 
233/00) 



® Priority: 03.04.71 us 809534 
10.01.79 US 2270 


® Applicant: JAN88EN PHARMACEUTICA N.V., 
TimhoulaalMian 30, Beeraa (BE) 


® Date of publication of application: 14.11.79 
Builatin 79/23 


Putta(Be) 
Beef8a(BE) 

Inventor. Tommana. Joaaph. UJaiaralnMt 11, 
B««ra«(BE) 

Inventor tjiyckx, Mareal, KoatoMatraat 31. B-2440 
Gael (BE) 


@ Designated Contracting Statea: BE CHOC PR GBtTLU 
NLSE 


® RepreaantativerOrundy, Derek QaorgaRMeMe at al, 
CARPMAELS A RAN8F0RD 43. Bleofflabiiiy Square. 
London WC1A2RA(G») 



@ N-Helerocyciyl-4^peiMlnamlnea,me<hoda for their preparation and phannaceutlcalGi 

@ Novel l^-hetefocyclyl-*-piparidinamine» wherein said 
heterocyclic radical la an optionally substituted 1H-benz- 
imida20l-2-yl or 3H-imidazo[4,5-b]pyridln-2-yl radical, said 
compounda being uaefui aa antihiaiaminle agents. 
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NOVEL N-HETEROCYCLYL-4-PIPERIDINAMINES 



5 BACKGROUND OF THE INVENTION; 



In U. S. Pat. No. 2. 971 . 005 there are described 2 -{phenyl- 
znetliyIamino)benziznidazoIes having local anaesthetic and anti- 
fibrillatory properties and in U.S. Pat. No. 2,857, 391 there are 
described a number of Z-(aminomethyl)benziznidazoles. The 

10 compounds of this invention differ therefrom essentially by the 

nature of the 4-piperidinyl-group, attached to the amino nitrogen 
atom and by their unexi>ected antihistaminic properties. 
Also known in the art is 1 -methyl -N-phenyl-N-phenylmethyl -4- 
piperidisamine, an antihistaminic compound which is generically 

15 designated as Bamipine {see the Merck index, 8th edition (1968) 

p. 118). The compounds of this invention are structurally different 
since they invariably contain a lH-benzimidazol-2-yl or 3H- 
imidazo^. 5-b7pyridin-2-yl radical, attached to the amino nitrogen 
atom. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS: 

Tlxi» iavantion is concerned with a novel series of N-hetero- 
cyclyl-4-piperidiaainines which may structuraUy be represented 
by the formula: 




5 and the pharmaceutically acceptable acid addition salts thereof, 
wherein 

R is a member selected from the group consisting of hydrogen and 
lower alkyl; 

ia a member selected from the group consisting of hydrogen, 
10 lower aUcyl, cycloaUcyl, aryllower alkyl and lower alkanoyl; 

is a member selected from the group consisting of hydrogen, 
alkyl haviz^ from 1 to 10 carbon atoms, aryl, cycloalkyl and mono- 
and diaryl(lower alkyl): 

R^ is a member independently selected from the group consisting 
15 of halo, lower alkyl, lower alkyloacy and trifluoromethyl; 

n is an integer of from 0 to 2 inclusive: 

Q is a member selected from the group consisting of CH and N; and 
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L is a member selected from the group consisting of lower ajkyl, 
whidx is optionaUr sobstitiited with up to 3 substitaents each in- 
dependently selected from the group consisting of halo, cyano, 
hydroxy, isothiecyanato, lower aXlcylo3cy> att^. aryloxy. arylthio^ 
5 arylsulionyl, amino; lower alkenyl; aryUower alkenyl; cydoalkyl, 
being optionally substituted with a cyano and/or an aryl group; 
1 .(aryllower aUEyl)-lH-benzimidaBol-2-yl; and a radical of the 
formula ^-^xxi^m'' "^**«'*^ 

m is an integer of ixoxa 1 to 6 inclusive; and 

10 Z is a member selected from the group consisting of 4, 5- 

dihydro-5-ozo-lH-tetrasol-l-yl. being optionally substituted 
in its 4-position by an aryl radical or a lower alkyl radical; 
2. 3-dihydro>l , 4-benzodioxin-2-yl; 2. 3-dihydro-l , 4-benzo- 
diaacia-6-yl: 2, 3-dihfdxo-2-aaco-lH-beBaimidazol-l-yl; 2,3- 

15 dihydro-3-Qxo-4H-ben»oxazin-4-yl; (10, 11 -dihydro-5H-di- 

benzo^, d/cydohepten-S -ylidene)methyl; 4-morpholinyl; 
1 -piperidinyl; 1 -pyrrolidinyl; a radical, of the formula 
T-N(B*)-. wherein 

is a member selected from the group consisting 
20 of hydrogen, lower alkyl and aryllower alkyl; and 

T is a member selected from the group consisting 
of lower alkyl, aryl, aryllower alkyl, IH-benz- 
iaidazol-2-yl; and 

a radical of the formula W-^-{X)^-, wherein 



25 



s is the integer 0 or 1 : 
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X is a. member selected fxora the group consisting 
of O and -N(R^}-, said being a member selected 
from the group consisting of hydrogen, lower alkyl, 
aryliower aUcyl. lower alkanoyl and aroyl; and 

W is a member selected from the group consisting 
of Ijower alkyl, aryl. aryllower alkyl. amino, aryl- 
amino, mono- and di(lower aUcyl}amino, mono- and 
difLryllower a]kyl)amino, 1 -piperidinyl. 1-pyrroli- 
dinyl and 4-morpholinyl; 

wherein aryl as used in the foregoing definitions, is a member selec- 
ted from the group consisting of phenyl, substituted phenyl, naphtha- 
lenyl, thienyl, halothienyl, (lower allcyl}thienyl. pyridinyl. mono- 
and di(lower alkyloxy)pyridinyl, furanyl and 1 -(lower aIkyl)pyrrolyl; 
wherein said substituted phenyl is phenyl having from 1 to 3 sub- 
stituents each independently selected &om the group consistixig 
of halo, hydxory, nitro, cyano, tri£Luoromethyl, lower alkyl, lower 
alkylthio, lower aUcylsuIfonyl, lower alkylstOfonyllower alkyl, 
phenyllower alkylsulfonyl, phenylsulfonyllower alkyl, amino, mono- 
and di-(lower a]kyl}amino, lower alkanoyl, a radical of the formula 

B^-C H, -O-. wherein 
P *P 

p is an integer of from 1 to 6 inclusive: and 

B^ is a member selected from the group consisting 
of hydrogen, amino, cyano, phenyl, aminocarbonyl, 
mono- and di(lower alkyl)aminocarbonyl, lower alkyl- 
oxycarbonyl, phenyllower alkyloxycarbonyl, 4-morpho- 
linylcarbonyl, 1 -piperidinylcarbonyl and 1 -pyrroli- 
dinylcarbonyl, lower alkenyl; and 
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» radical of th« formula rIo-. wherein 

R*^ ia a member leleeted from, tiie group conaistiag 
of allcanoyl, pheaylcarbonyl, phenyllower aUcylcarbonyl, 
lower aUcyloxycarbonyl, jibeayllower alkyloxycarboayl, 
5 aminocarbonyl, phenylaminocarbonyl, mono- and di- 

(lower aUcyl)aininocarbonyl: 

wherein said phenyl in the definition of eaid R^ may 
be optionally subatituted with up to 3 aubitituents each 
independently selected from the group coneiating of 
10 halo, cyano, nitro, lower alkyl and lower alkyloxy: and 

wherein said aroyl in the definition of said L repreients arylcarbonyl 
wherein eaid aryl ia aa defined hereabove. 

Aa uaed in the foregoing definitions the term "lower allcyl" ia 
meant to include straight and branch chained hydrocarbon radicals 

15 having from 1 to 6 carbon atoms such as, for example, methyl, 

ethyl, 1 -methylethyl, I , I -dimethylethyl, propyl, 2-methylpropyI, 
butyl, pentyl, hexyl and the like; the term "alkyl" as used in the 
definition of R^ includes straight and branch chained hydrocarbon 
radicals having from 1 to 1 0 carbon atoms , such as , for example , 

20 the above -indicated lower aJkyls and higher homologs such as heptyl, 
octyl, nonyl and decyl; the term "lower alkenyl" refers to straight 
alkenyl radicals having from 3 to 6 carbon atoma wherein the un- 
aaturation ia preferably located at the p-position but may also be 
located at the 3 , or£ -position such aa for example, 2- propenyl. 

25 2-butenyl, 3-pentenyl, 2-hexenyl and the like; the term "cycloalkyl" 
refera to cyclic hydrocarbon radicala having from 3 to. 6 carbon 
atoma such aa cyclopropyl, cydobtityl, cydopentyl and cydohexyl, 
and the term "halo" ia generic to fluoro, chloro, bromo and iodo. 
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The compounds of formula (I) can generally be derived from 
a starting material of the formula 



R 



(II) 



wherein R, R , R , R , n and Q are as previously defined by introducing 
the desired L-substituent onto the piperidine nitrogen by the 
application of art-known methods. 

In general the introduction of said L into the intermediate 
(II) may conveniently be accomplished by the reaction of (II) with an 
appropriate reactive ester of the formula LY, (III), wherein L is as 
previously defined and Y is a reactive ester residue such as, for 
example, halo, preferably chloro or bromo, or a sulfonyloxy residue 
such as, for example, methylsulfonyloxy or 4-methylphenylsulfonyloxy 
and the like. 

The condensation reaction of (II) with (III) is conveniently conducted 
in an inert organic solvent such as, for exanple, an aromatic hydro- 
carbon, e.g. benzene, methylbenzene , dimethyl benzene, and the like; 
a lower alkanol, e.g., methanol, ethanol, 1-butanol and the like; 
a ketone, e.g., 4-methyl-2-pentanone and the like; an ether, e.g., 
1,4-dioxane, 1,1 '-oxybisethane and the like; N,N-dimethylforfflamide 
(DMF): nitrobenzene; and the like. 

The addition of an appropriate base such as, for example, an alkali 
metal carbonate or hydrogen carbonate, or an organic base such as, 
for example, N,N-diethylethanamxnB or N-(1-methylethyl)-2-propanamine 
may be utilized to pick up the acid that is liberated during the 
course of the reaction. In some circumstances the addition of an 
iodide salt, preferably an alkali metal iodide, is appropriate. 
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Somewhat elevated temperatures may be employed to enhance the rate of 
the reaction. 

When L in formula (I) represents a (2,3-dihydro-2-oxo-1H- 
benzimidazol-1-yl) lower alkyl radical it is appropriate to use a reactive 

5 ester (III) wherein the nitrogen atom in the 3-po8ltlon of the 2,3- 
dihydro-2-oxo-1H-benzimidazol-1-yl group is substituted with an 
appropriate protecting group, preferably a 1-methylethenyl group and 
removing said protecting group after completion of the condensation 
reaction. The removal of said protecting group may be accomplished by 

10 art-known procedures, such as acid hydrolysis when a 1-methylethenyl 
group is involved. 

»ien L represents a 2-aryl-2-hydroxyethyl or a 2-aryloxy 
2-hydroxypropyl radical, the introduction of said substituent into the 
intermediate (II) may conveniently be carried out by reacting (II) 

15 at an elevated temperature with an appropriate oxirane of the formula 

aryl-dDCHg)^ 
(IV) 

wherein m is 0 or L. 

The reaction of (II) with (IV) may be carried out in an 
appropriate organic solvent or, optionally, in the absence of any 

20 solvent. Suitable solvents which may be employed include, for example, 
aromatic hydrocarbona such as benzene, methylbenzene, dimethyl- 
benzene and the like; halogenated hydrocarbons such as, for example, 
trichloromethane, dichloromethane and the like; lower alkanols such 
as, methanol, ethanol, 2-propanol and the like alcohols; and mixtures 

25 of such solvents. Vilhen the piperidine derivative (II) is in the form 
of an acid addition salt it is appropriate to add to the reaction mixture 
an appropriate base such as, for example, sodium carbonate in order 
to liberate the free acid from the salt. 
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Th« eompounda of ibrmoli. (I) wherein L zepreeexxts a 
Z-hydroaqrethyl rftdieal may be prepared by tbe reaction of an 
appropriate piperidine of fonanla (II) with oadrane. following the 
•ame procedure as described for the reaction of (IV) with (n). 

When L is. at the point of attachment to the piperidine 
nitrogen atom, a primary or secondary alkyl groap> the compounds 
(I) may also be prepared by the reductive amination of an aldehyde 
or ketone corresponding with the alcohol L-OH with a piperidine 
derivative of formula (n) following art-known procedures. 
In a convenient method of operation a mixture of the aldehyde or 
ketone and (n) in an appropriate organic solvent is hydrogenated in 
the presence of an appropriate catalyst such as, for example, 
palIadium<>on«charcoal. 

Appropriate organic solvents include lower alkanols, such as. for 
example, methanol, ethanol, propanol and the like. The rate of 
the hydrogenation reaction may be enhanced by carrying out said 
reaction in the presence of an appropriate weak acid such as, for 
exam ple, acetic acid. When the piperidine derivative (U) is in the 
form of an addition salt with a strong acid, e. g. , hydrochloric or 
hydrobromic acid it is appropriate to add thereto a salt of a strong 
base with a weak acid, e. g. , sodium acetate to bind said strong 
acid. When (n) contains groups that are themselves susceptable to 
catalytic hydrogenation, e. g. when represents an arylmethyl 
group, it may be appropriate to add to the reaction mixture an 
appropriate catalyst poison such as, for example, thiophene. 

When It represents a radical of formula ^-^j^^^^m' '^^«^*"^ 
m is an integer of from 2 to 6 inclusive and wherein Z is as previous- 
ly defined, the compounds of formula (I) can also be prepared by the 
reaction of (n) with an appropriate alkenyl derivative, ^-^q^H^^ ^, 
according to art-known methods of carrying out similar addition- 
reactions, e.g. , by stirring and heating the reactants together in 
and appropriate reaction- inert organic solvent such as, for example, 
a lower alkanol such as 2-propanol, butanol and the like. 
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When L represents a 2-(aroylamino}ethyl radical or a 2-aryl- 
ethyl radical the compounds (I) can also be obtained by the reaction 
of (II) with an appropriate 1-aroylaziridine or an appropriate ethenyl- 
arene, respectively. Said reactions are preferably carried out in an 
appropriate reaction-Inert organic solvent, such as, for exanple, a 
lower alkanol, e.g. methanol, ethanol, propanol, butanol and the like 
alcohols; an aromatic hydrocarbon, e.g., benzene, nethylbenzene , di- 
methylbenzene and the like; a ketone, e.g., 4Hnethyl-2-pentanone; an 
ether, e.g., 1,4-dioxane, 1 ,1 '-oxybisethane and the like; N,N-dimethyl- 
formamide; nitrobenzene; and the like; or a mixture of such solvents. 
Elevated temperatures are appropriate In order to enhance the rate 
of the reaction and preferably the reaction is carried out at the 
reflux temperature of the reaction mixture. 

The compounds of formula (I) can also be prepared by the 
cyclodeaulfurization of an appropriate thiourea derivative of the 
formula 

f 



(V) 

Said cyclodeaulfurization reaction may be carried out by the reaction 
of (V) with an appropriate alkyl halide, preferably iodomethane in 
an appropriate reaction-inert organic solvent, e.g., a lower alkanol 
such as methanol, ethanol, 2-prapanol and the like. Otherwise, the 
cyclodesulfurization reaction may be carried out by the reaction of 
(V) with an appropriate metal oxide or salt in an appropriate solvent 
according to the procedure described, for example, in Pharroazie, 
21, 348 (1976). For example, the compounds of formula (I) can easily 
be prepared by the reaction of (V) with an appropriate Hg(II} or 
Pb(II) oxide or salt, such as, for example HgO, HgCl2, Hg(0Ac)2, 
PbO or PbCOAc)^' In certain instances it may be appropriate to aupp- 
lement the reaction mixture with a small amount of sulfur. 
Even so methanediimlnes, eapecially N,N'-fflethanetetraylbiaCcyclo- 
hexanamine], may be used as cyclodesulfurizing agents. 
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SniteUe rwetioa'iaert orgmsic lolveata that marf advantstgeooalr b« 
•mplOTcd indnd* Iow«r aJkaaola, a.g. , m«thaBol,«diuoI, 2-prepanol 
ud tiM Iifc«: halog«tta,t«d htdrocarboxM, s.g., dielilorom«thaae aad 
trichloroaiathmnc: sthart, e.g. totralxTdroforaa, 2,2'<»axybispropue 
5 and the like; and mixtare of such Bohrvotm, 



The coznpoQsda of fartniila (I) wherein R £a other t*'*" 
fajidrogen, said R^ being represented by R^^ and said compounds 
by the forssola (I-a }. can also be prepared starting from a eorres- 
ponding compound ( I ) wherein is hydrogen, (l-b } , by intro« 

10 da ci n g said R^ according to art-known proeedores as previously 
described herein for the introduction of L'into starting materials 
of formnla ( ZI }. Ih a preferred, met h o d of operation ( I-b } is reacted 
with aa ap pr o pri ate reactive ester B^^Y, ( VI i wherein R^^ and Y are 
as previously defined. The reaction is earzied out under similar 

15 c ond i t ions as previously described herein for liie reaction of ( n } 
with (HZ). Since the eomponada of ftarmala (l-h ) are somewhat less 
. reaetir* it is advantageoos to eoadoet the aBcylatiLoa reaction in the 
presence of a small aTnontit of a strong metal base such as, for 
example, sodium bydzide. 

20 The compounds of formula (I) wherein R^ and R^ are both 

different from hydrogen, said R^ being represented by and oaid 
R . by R ^ can also be derived from the corresponding compounda 
wherein R^ is hydrogen by introducing the R^ -group in a similar man- 
ner as described hereinabove for the preparation of compoxmd (X-b) 

25 starting from (Z-a). 

Following the procedure, described hereinabove for the 
preparation of compoimda (l) starting from (V). the compounds of 
formula (l), wherein L represents a (lH-benzimidazoI-2-ylamino) 
lower alkyl radical or a l-(arylloweT alkyl)-lH-benziinidazol-2- 
30 ylamino)lower alkyl radical (l-c), may even so be derived from 

the corresponding isothiocyanates (VH) by subjecting the latter to an 
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(EC) 

cyelodcsulforization 




(I-c) 

The coxnpouada of formula (I) wherein L represents a 
radical ^''^jg^2m'' '"^^^^ ^ represents a radical of the formula 
W-CO-(X)^-, wherein • is 1, X is O and W is an optionally 
substituted amine, a 1 -pyrrolidinyl, a 4-morpholinyl or a 1- 

5 piperidinyl radical, said compounds being represented by the 

formula {l-d), may be prepared by the reaction of the corresponding 
amine, pyrrolidine, morpholine or piperidine with an appropriate 
N-^-(haIolower alIcyl}-4-piperidinyl7-lH-benzimidazol-2-amine 
in the presence of an appropriate carbonate, e.g. sodium carbonate 

10 and the like. 
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Compounda of formula (I) which contain at l«ait one hydroxyl- 
group ai a lubstitaent can conveniently be derived from the 
correiponding phenylmethoxy sabetituted compoonde by subjecting 
the latter to a catalytic hydrogenation in the presence of an appro- 
5 priate eatalyat. e.g. , palladium-en-charcoal and the like. 

•Theae JiydrocByl-derivmtivea may even ao be derived £r»m the 
correaponding lower aUcyloxy anbatitated analoga by faydrolyzing 
the latter in acidic mediom, uaing for anmple hydrogen bromide in 
acetic acid. 

10 The hydroxyl-aubatituted compounda may in turn be O-alkylated or 
acylated by reacting the latter with a halide, an alkanoyl halide. an 
alkyloxycarbonyl halide, an iaocyanate and the like. 
The hydroxyl-aubatituted comi>ounda may alao be converted into 
halidea by reacting therewith a auitable halogenating agent, e.g. 

15 thionyl chloride, phoaphor pentabromide and the like in the presence 
of an appropriate advent, e. g. , a trichloromethane and the like. 

Amino-Bubstitoted compounda may, for example, be derived 
from the corresponding nitro- and cyano* substituted compounds by 
reducing the latter, e. g. . by catalytic hydrogenation in the presence 
20 of an appropriate catalyst, such as, for examine, Riuiey- nickel and 
the like. 

The amino -substituted compounds may in turn be N-alkylated or 
acylated by the reaction thereof with an appropriate alkylating 
agent or acylating agent, e. g. , a halide, an alkanoyl halide, an 
25 alkoacycarbonyl halide, an isocyanate and the like. 

Secondary and tertiary amino-substituted compounda of 
formula (I) may be prepared by aubatituting, for example, an appro- 
priate faalo-aubatituted compound with the desired primary or 
secondary amine. 
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Aminoca-Tbonyl-Sttbstituted compoundc may conveniently be 
derived from the correspondiag esters by reacting the latter with 
ammonia or an appropriate primary-or a secondary amine in a 
suitable solvent. 

Compounds of formula (I) which contain in their structure 
a .su]|onyl group may easily be derived from t^ie -corresponding 
thio compounds by paeidiaing the latter with an appropriate oxydi- 
zing agent, e.g. hydrogen peroxide and the like. 

In all of the foregoing and in the following preparations, the 
reaction products may be isolated from the reaction mixture and, 
if necessary, further purified according to methodologies generally 
known in the art. 

The eompouada of foraala ( Z } may be eomrerted to the 
tharapeutieally active non-toxic acid addition salt form by treatment 
with aa appropriate acid, such as, for example, aa ijiorganie acid, 
aneh as hydxohaUc acid, e. g. , hydrochloric, hydrobromic and the 
like, asd sulfuric acid, nitric acid, phosphoric acid and the like; or 
.aa organic acid, such as. for example, acetic, propanoic, 2-hydroxy- 
aeetie, Z-hydxoxypropaaoic, 2-oxopropaa5ic, propanedioic. butaae- 
dieie. (Z)-2-buteaedioic, (E)-2-butenedioic, 2-hydxoxybutaaedioic, 
2, 3-dihydroxybutaaedioic. 2-h7droxy-l , 2 , S-propanetricaxboxylic, 
benaoic, 3-phen7l-2-propeaoic, a-hydroxybeazeneacetic, methaae- 
sulfenic, ethaaesulfoaic, benaeaeaulfoaic, 4-methylbenz«nesulfonic, 
cydohexaaesulfiuaic, 2-hy dr u xyl »eagoie, 4-amiao-2-hydrox7t>enzQic 
j Ti.^ the like acids. 

Conversely the salt form caa be converted by treatment with alkali 
into &e free base form. 
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The starting materials of formula (11) herein can generally 
be prepared starting from a thiourea derivative of the formula (X) 
wherein R, R^, R^, R^ and n are aa previously defined and P is an 
appropriate protecting group such as, for example, lower alkyloxy- 
5 carbonyl or phenylmethoxycarbonyl, by subjecting (X) to a cyclo- 
desulfurization reaction to obtain an intermediate of the formula 
(XI) and thereafter eliminating the protecting group in the usual 
manner. 




renoval of 

' ■ ' ■ •': ■■ } ■ (II) 
protecting group 

■JO The cyclodesulfurization of (X) to obtain (XI) can be carried out in the 
same manner as previously described herein for the preparation of 
the compounds (I) starting from (V). In order to remove the 
protecting group P there may be used art-known procedures. For 
example, when said group is a lower alkyloxycarbonyl group it may be 

13 removed by alkaline or preferably acid hydrolysis, using for example, 
hydrobromic acid in glacial acetic acid, and when said protecting 
group is a phenylmethoxycarbonyl group it may be removed by alkaline 
or acid hydrolysis or by catalytic hydrogenation using an appropriate 
catalyst such as palladiun-on-charcoal. 
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Intermediates of formula (XI) wherein is other than hydrogen 
can also be derived from the corresponding (XI) wherein R^ is 
hydrogen by introducing the desired R^-substitubnt according to art- 
known methodologies as described hereinabove in connection with the 
preparation of connjounds (I-a) starting form (I-b). 

The thiourea derivatives of formula (X) wherein r'' re- 
presents hydrogen, (X-a), can be prepared by the reaction of an 
appropriate 4-i8othiocyanatopiperidine of formula (XII) with an 
apprt^riate benzenediaroine or pyridinediamine of formula (XIII), e.g. 
by simply stirring the reactants together in an appropriate organic 
solvent such as, for example, a lower alkanol, e.g. methanol, 
ethanol, 2-propanol and the like. 




(XII) 



(XIII) 




(X-a) 
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TUoursa deriva.t£\rea of formula. ( X } wE«reixi R"^ is aa pre> 
▼ioTuly defined and R^ i* hydrogen, (X-b ), ), can be prepared by tbe 
reaction of an appropriate ^-plperidisaxnine of the formula (XIV) 
with an appropriate X-ieotbiocyanato-2 -nitrobenzene of the formula 
(XV )• followed by the redaction of the nitro group of the thtis 
obtained compound ( XVI ) fbllowing well-kBOwn nltro-to-amine 
reduction procedures such as ibr example by the reaction of (J^TI } 
with aaseest hydrogen or by catalytle hydrogenation using an 
appropriate catalyst such as, for example, palladiam-on-charcoal, 
platinnm-on-ehareoal and tixe like, -or la the presence of more than 
one of such catalysts. 

(XTi^ (XV) 




(X-b) 
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Tli« iar«ctir«or materiait of fommla (jciv) herein may b« pre- 
pared ibUewing methods known in the art, e. g. , by the reductive 
VBiBatien ef the eerreeponding 4.piperidiaone. The 4-i8otMocyanato- 
plp«ridin«a of fornwla (Xn) may in turn he prepared etarting from the 
5 eerreapondisg ^SO^ wherein is hydrogen according to standard 
methods of preparing isothiecyuates starting from primary amines, 
e.g. , hy the reaction of the amine with carbon disulfide in alkaline 
medium and subsequent addition to the reaction mixture of an 
appropriate lower alkylearbonochloridate. 

10 . The starting materials of formula (Xn) wherein P represents 

a lower alkyiorycarbonyl or phenylmethoxyearbanyl group can also be 
prepared by tiie reaction of a corresponding starting material } 
wherein said P represents pheaylmetfayl by reacting the latter with an 
. appropriate earbonochloridate. 

1 5 The starting materials of formxda ( Y ) can be prepared using 

similar procedures as described hereinabove for the preparation of 
the thiourea derivatives of formula { X ) starting however £com an 
appropriate 4-piperidinone or 4-piperidinamine wherein the L-«ub- 
stituest is already present on tiie piperidine nitrogen atom. 

20 The ultimate starting materials in each of the foregoing pre- 

parations are known compounds or they may be prepared by the 
ap plicatio n of methodologies known in the art for preparing similar, 
known compounds. . 
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The preparation of 4-(haloalkyl).2H.l,4-beiizaxasiB-3(4H}.onee. 
for eaample, by the N-ettbititution-reactio& of 2H-l,4-benaiaxazin- 
3(4H)-OBe with a dihalolower alkyl greop. is described in Belg. 
Pat. No. 859.415. 1.3-dihydro-l-(3-<ixob«tyl)-2H-benzltnidazol-2- 

5 one (XIX) can be prepared by subjecting 1 , 3-dihydro-l -(1 -methyl- 
ethenyl)-2H-benzimidaaol-2oone (XVIZ) and S-buten-Z-one to a 
Michael-addition procedure in the presence of a base such as, 
N. N-diethylethanaxnine and the like, and subsequently hydrolyzing 
the 1, 3-dihydro-l -(l-methylethcnyl)^.(3-OKobtttyl).2H-b«nxixnidazol- 

10 2 -one (XVHI). 





(xvn) 




hydrolysis 



(xvm) 




(XIX) 
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The intermediates of the foimilae (II) and (XI) are deemed 
to be novel and in view of their utility as starting materials in the 
preparation of the pharraaceutically active compounds of formula (I) 
they constitute an additional feature of this invention. 

The compounds of formula (I) and their pharmaceutically 
acceptable acid addition salts are potent antihistaminic agents and as 
such they can be used to prepare valuable medicaments for human 
and animal therapy. 

The useful antihistaminic properties of the compounds of formula (I) 
were demonstrated in the following test procedure. 
PROTECTION OF RA^TS FROM COMPOUND 48/80 -INDUCED LETHALITY. 

Compound 48/80, a mixture of oligomers obtained by con- 
densation of p-methoxy-N-methyl-phenylamine and formaldehyde 
has been described as a potent histamine releasing agent (Int. Arch. 
Allergy, 13_, 336 (1958)). The protection from conflpound 48/80-in- 
duced lethal circulatory collapse appears to be a simple way of 
evaluating quantitatively the antihistaminic activity of test-compounds. 
Male rats of an inbred Wistar strain, weighing 240-260 g were used 
in the experiment. After overnight starvation the rats were transferred 
to conditioned laboratories (temp. = 21 + .I^C, relative humidity = 
65 + 5S). 

Th« rats were treated subcutaneously or orally with a test compound 
or with the solvent (NaCl solution, 0.9%), One hour after treatment 
there was ii\jected intravenously compound 48/80, freshly dissolved in 
water, at a dose of 0.5 rog/kg (0.2 ml/100 g of body weight). 
In control experiments, wherein 250 solvent-treated animals were in- 
jected with the standard dose of compound 48/80 not more than 2.8% 
of the animals survived after 4 hours. Survival after 4 hours is there- 
fore considered to be a safe criterion of a protective effect of drug 
administration. 
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Til* eompettnda of foramU (I) and the phanxutecotlcally acceptable 
acid additioa salts thereof were found very active la the above test, 
protectiisg the animals against compoond 4a/^0-iadueed lethality 
at oral and subcutaneous doaes not higher than 2.5 mg/kg. A number 
5 of the subject compounds were found effective even at doses as low 
as 0.16 mgAg. 

Jo. view of their useful astihistaminic activity, the subject 
compounds may be formulated into various pharmaceutical forms 
for ad mini stration purposes. To prepare the pharmaceutical compost* 

10 tions of this invention, an effective antihistaminic amount of the par- 
ticular .compound, in bass or acid-additiqa salt form, as the active 
ingredient is combined in in tim ate admixture with a pharmaceutically 
acceptable carrier, which carrier may take a wide variety of forms 
depending on &e form of preparation desired for administration. 

15 These pharmaceutical eompositioaa are desirably in unitary dosage 
form suitable, preferably, for administration ondly. rcctaJIy or by 
parenteral injection. For example, is preparing the compositions 
in oral dosage form, any of the usual pharmaceutical media, may be 
employed, such as, fdr example, water, glycols, oils, alcohols and 

20 the like in the case of oral liquid preparations such as suspensions, 
syrups, elixirs and solutions; or solid carriers such as starches, 
sugars, kaolin, lubricants, binders, disintegrating agents and the like 
in. the case of powders, piUs, capsules and tablets. Because of their 
ease in administration, tablets and capsules represent the most ad- 

25 vantageous oral dosage unit form, in which case solid pharmaceutical 
carriers are obviously employed. For parenteral compositions, the 
«;arrier will usually eomiirise sterile water, at least in large part, 
though other ingredients, for example, to aid solubility, may be 
included. Injectable solutions, for example may be prepared in whi(^ 

30 the carrier comprises saline solution, glucose solution or a mixture 
of saline and glucose solution. Injectable suspensions may also be 
prepared in which case appropriate liquid carriers, suspending agents 
and the like may be employed. Acid additions salt: of ( I }, due to their 
increased water solubility over the corresponding base form, are 

35 obviously more suitable in the preparaticm of aqueous compositions. 
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It is especially advantageous to formalate the aforementioaed 
pbaraaceutieal eompositiOBS ia dosage unit foxm for ease of ad- 
mizdstratioa and uaifbrmity of dosage. Dosage mit form as osed in 
tbM specification and claims herein refers to physically discrete 
uoits suitable as tsaitary doaages, each unit containing a predetermined 
q;aantity of active ingredient calculated to produce the desired thera> 
p«atie effect in association with the required pharmaceutical carrier. 
Examples of such dosage unit forms are tablets (including scored or 
coated tablets), capsules, pills, powder packets, wafers, injectable 
solutions or suspensions, teaspooafals, tables poonfals and the like, 
and segregated multiples thereof. 

The following examples are intended to illustrate and not to 
y^rni* the scope of the present i»rention. Unless otherwise stated aU 
parts'therein are by weight. 
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A. PREPARATION OF I NTfiRMEDTATES . 
Eacample I 

A miaetare of 102 part* of ethyl 4-oxo-I-pip«ridiaec*rboxylate, 
50 parts of m«tfaaiuuaiji« and 400 part* of metfaanol la hydrogenated 
5 at normal preacors and at room tamporatora with 5 part* of palladium- 
on-charcoal catalyst 10%. Affcar the ealenlatad amount of hydrogen is 
takan np. tha catalyst is filterad off oror Byflo and the filtrate is 
•▼aporatad, yielding 111 parts of etlxyl 4«>(methylamino}.l.piperidine> 
carbeaFylata as a rasidoa. 

10 To a stirred and cooled mistore of 4 parts of sodium hydroxide 

in 60 parts of water are added sneeessiTely 7. 9 parts of carbon di. 
sulfide and 17.2 parts of ethyl 4-amino-l -piperidlnecarboxylate at 
a temperature below 10*C. Stirring is centinned far 30 minntea at 
this temperatnre. Than there are added dropwise 10.9 parts of 

15 ethyl carbonoehloridate (exothermic reaction: temp, rises to about 
35*C). Upon completion, stirring is continued for 2 hours at 60*C. 
The reaction mixture is cooled and the product is extracted with 
methylbenzene. The extract Is dried, filtered and evaporated, yielding 
ZZ parts (100%) of ethyl 4.isotfaiocyanato.I.piperidinecarbexylate as 

20 a residue. 

By repeating the procedure of the second step there are also 
prepared starting from an appropriate amine: 

4-iiothiocyanato'-l-(phenylmethyl)piperidine; and 



l-^,4-blB{4-£luorophenyl)butyl7-4-i8othiocyanatopiperidine; mp, 92 'C. 
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To a stirred colution of 28. 4 parta o£ 4-isothioc7aaa.to-I - 
(phen7lmethyl)pip«ridiiie in 315 parts of inethylbenzsne are added 
dropwise 41 parts of (^enylmethyl) carbonochloridate at room 
temperature. Upon eomx>letion, the whole is heated to reflux and 
•stirring is continued overnight at reflux teznperature. The reaction 
mixture is cooled and the solvent is evaporated. The residue is 
pozified by eolnmn- chromatography over silica gel using trichloro- 
methane as eluent. The pore firaetions are collected and the eluent 
is evaporated, yielding 32 parts (97%) of (phenylmethyl) 4-isothio- 
cyanato-l-piperidinecarboxylate as a residue. 

Example III 

A siixture of 9. 7 parts of 4-fIaerobenzenemethanamine 
hydrochlorJd*, 9.4 parts of 2-chloro-3-aitropyTidine, 10.6 parts 
of sodium carbonate, 0. 1 parts of potassium iodide and 90 parts of 
N, N-dimet4iylformamide is stirred for I hour at 90*C. The reaction 
mixture is cooled and poured onto water. The precipitated product 
is filtered off and crystallized from 2-propanol, yielding 10.3 parts 
(71%) of N-(4-£luoropheaylmeth7i)-l-nitro-2-pyridinamine; mp. 
76 'C. 

A naixt oxe of 10.5 parts of K-(4-fIuorophenylmethyI)->3<» 
aitzo-^.pyridisaxaiss and 200 parts of methanol is hydrogenated at 
normal pressure and at room temperature with 2 parts of Baney* 
alckel catalyst. After the calculated amount of hydrogen is taken up, 
the catalyst is filtered off and the filtrate is evaporated, yielding 
9.3 parts (100%) of N^-<4-fiaorophen7lmethyl)-2, 3 pyridinediamine 
as a residue. 
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FoUowiag the aame procedure and using equivalent amounts of 
the appropriate etarting materials there are also prepared: 

N^-(pheaylmethyl)-4-(tri£luoromethyl)-l , 2-benxeaediamine; and 

4>chloro-N^ -(4-£luorophenylmethyl}-l , Z-benxenediamine. 

Example IV 

A mixture of 34. 8 parts of .1, 3-dihydro-l-(l-methylethenyl)- 
2H-benzim^dasol-2-one, 28 parts of 3-l»aten-2-one, 20.2 parts of 
N, N-diethyle tha namin e and 270 parts of tetrahydrofiiran is stirred 
and refluxed over week-end. The reaction mixture is evaporated, 
yielding 48.8 parts (lOOf.) of 1, 3-dihydro-l-(l-methylethenyl)-3- 
(3-oxobutyl)-2H-benzimidazol-2-oae as a residue. 

A mixture of 48. 8 parts of 1, 3-dihydro-l-(l -methyletheayl)- 
3>(3-oxobutyl)-2H-benzimidazol-2-one, 12 parts of 2-propanol, 
saturated with gaseous hydrogen chloride and 240 parts of 2-propanol 
is stirred for 3 hours at room temperature. The precipitated 
product is filtered off, washed with 2.2'-axybispropane and dried, 
yielding 30 parts (73.4%) of 1. 3-dihydro-l-(3-oxobutyl)-2H- 
ben^imidazol-2 -one. 

Example V 

To a stirred mixture of 9 parts of 2H-1 , 4-bea^oxazin-3(4H)- 
one, 0.9 parts of N, N, N-triethylbenzenemethanaminium chloride, 
9*parts of sodium hydroxide solution 50% and 24 parts of water are 
added 10.4 parts of l-bromo-3-chloropropane at 30*C. The whole is 
heated to 90*C and stirring is continued for 3 hours at this temperature. 
The reaction mixture is cooled to about 70 *C, methylbenzene is added 
and the whole is stirred overnight at room temperature. The organic 
phase is separated, dried, filtered and evaporated, yielding 10 parts of 
4-(3-chloropropyl)-2H-1.4-benzoxazin-3(4H)-one as a residue. 
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Example VI 

A.-niixtar« of 10.6 parts of ethyl 4*isothiae7au>ato-I-pi|)eri> 
dineouboxf lat«, I X . 6' parts of 4«ehloro-N^ -(phcaylsiethyl}-! , 2 - 
b«BS«&ediaaa3a« aad 90 parts of tetrahTdrofiiraa is stirred oreraiglit at 
. room temperatoxe. Thm reaction mixture is OTaporated, yielding 21 
parts (lOOf.) of ethyl 4-^^-chloro-2-Jphenyliaethyl)amiito7- 
plioayl JamizM^^oxomethyl j axnino^-I -piperidincearboxylate; mp. 
162"C. 

Example VII 

ToUamijig the proeedoxe of Example VI and using equivalent 
aaousta of the appropriate starti ng materials there are prepared: 

et^yl 4.|^^.a3Bino-5-ehlarephcnyl}amisothioxomethyl7aminoj .1- 
piperidiseearboxylate ; mp. 1 62. 2*C; 

ethyl 4-^ ^•amiBophenyl)a2£iinotidoxomethyl7amiiioJ -1 -piperidine- 
earboxylate as a residue; 

ethyl 4- 1 ^ -amino-5 -methylphenyl)aminathioxomethyl7amino^- 1 - 
piperidinecarboxylate as a residue; 

ethyl 4»^^^^fihenylmethyl)amino7^3-prridinyI ^amino^hioxo<- 
metfayl^amiso^l -piperi£ia«earbaxylate; mp. 1 46 . 7* C ; 

ethyl 4- -^[phenylmethyl)aminq7 -5 -(tri£laorometh7l)phenyl5 - 
axainoy^hioxometfaylamino^-I-piperidinecarbaxylate as a residue; 

ethyl 4-^^ -amino-4-£luorophenyl)amino7thioxomethyl | amino^ - 
1 •piperidinecarboxylate as a residue; 

ethyl 4-^^-chloro-2-^-fluorophenylmethyl)amia27phenyl ^- 
amiiw^hioxometfayl^ amin^^l -piperidinecarboxylate as a residue; 
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(pheaylmethyl) 4-^2 - ^4-£luo3>opheaylinethyl)ainiao7- 3-pyr idiayl- 
auxiinoj tUoxomethylaaaiao^-I.piperidineeuboxyljite; 

N-(2-nitropheayl)-N»-J'-(2-pheaylethyI)-4-pipepidiayl7-N'-(pheayl- 
methyl)thioare&: mp. 151.1*0; 

N- J 1 -fl, 4-bi«(4-£lttoropheayl)btttyi7-4-piperidinylJ -N'-pheaylthiourea; 
mp. 90*C; 



ethyl 4-^ l£z -«miao.3 -pyridinyljuninojthioxomethylj amiao7- ^ " 
piperidiaecarboocylate; mp. 176. 9*C; 

4-^ Jl2-pheaylamiao)pheayJ|7»»i«**J>i<«omethyl^ amiao^-l -piperidiae- 
earbozylate; mp. 154.2*C;aad 

ethyl 4- |/£^-(4-nuoropheaylainino)pheayi7amiao^thioxomethyl7- 
amin^-1 -piperidinecarbosylate as a residue. 

Example Vin 

A mixtare of 21.6 parti of I-isothiocyanato-2-aitrobenzene 
and 45 parts of tetrahydxofuran is stirred till all solid enters solution. 
Then there are added 29.5 parts of N-(l-methylethyl}-l-(2>pheIxyl- 
ethyl)«4>piperidinamine and 160 parts of ethanol and the whole is 
stirred overnight at room temperature. The reaction mixtoxe is 
evaporated and the reaidne is crystallized from 2'-propaaol. The 
product is filtered off and dried, yielding'43 parts (84%) of N-(l« 
methyiethyl)-N' -(2 -oitrophenyl)<-N-^^2 -phcD^etiiyl)-4- 
piperidinyl/thioTirea; mp. 100. 6*C. 
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Examplfe. IX 

Following the procedure of Example VIII the following thiourea 
derivatives are prepared by the reaction of an appropriate 4- 
piperidinamine with an appropriate 1>iBothiocyanato-2-nitrobenzene. 
5 ethyl 4-tnwthyl- {[(2-nitrophenyl)amino]thioxoinethylJ amino]-1- 
piperidinecarboxy late ; 

ethyl 4-[butyl[(2-nitrophenyl)aminothioxoinethyl3aniinoJ- -1-piperi- 
dinecarboxylate as a residue; 

N-Bthyl-N'-(2-nitrophBnyl)-N-[1-(2-phenylBthyl)-4-piperidinyl]- 
10 thiourea; 

N-(2-nitrophenyl )-N •-[1-(2-phenylethyl )-4-pip8ridinyl ]-N • -propyl- 
thiourea; mp. 90.3°C; 

N-cyclopropyl-N • - ( 2-nitrqDhenyl )-N-[ 1 - ( 2-phenylethy 1 )-4-piperidinyl ] - 
thiourea; np. 150.1"C; and 
15 cis+trans- wethyl 3-methyl-4-[ {[(2-nitrophenyl)amino]thioxoipethylJ - 
amino]-1-piperidlnecarboxylate; mp. 157. S^C. 
Example X 

A mixture of 43 parts of N-(1-mBthylethyl)-N'-(2-nitrophBnyl)- 
N-Cl-(2-phenylethyl)-4^3iperidinyl]thiourea and 800 parts of methanol, 

20 saturated with ammonia is hydrogenated at normal pressure and at 
room temperature with 6 parts of palladium-on-charcoal catalyst 1(B5 
and 6 parts of platinum-on-charcoal catalyst 5%. After the calculated 
amount of hydrogen is taken up, the catalysts are filtered off over 
Hyflo and the filtrate is evaporated, yielding 39 parts (1QDS) of 

25 N-(2-arainophenyl)-N'-(1-raethylethyl)-N'-[1-(2-ph8nylethyl)-4-piperi- 
dinyl]thiourea as a residue. 
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Kmrnple XI 

FoUowjag thm procador* of Ezam]^« X' aad using an equi- 
rtlwat ameont of an approprUto sltro-eompaxuid aj a starting matsrial. 
&er« «r« propared; 

•tlt^l ^'/^/3^ - «Tnfaop lMnyl)aminft/bilcncom«thyl 2 mothylaxxdno^I . 
pipTi d fn scar bo x yUto; - ^ 



•*^it1 J'2-«aiinophmyl)aiainotliioxomothyl7W7lajaino j-l-plp«ri 
dineeurboxylate : 

N-(2-ainiBophenyl)-N'.^-{2-ph«iyl«thyl)-4«plperidiny^tMourea; 

N-(2-aminoph«ayl)-N'-^-(Z-phanyl«tIiyl)-4-plp«ridlnyj7-N'- 
prepyitliioarea; 

N-(2-aminoph«iyl)-N» -cyclopropyl-N' -^1(2 -pl»nyl«thyl)-4- 
piperidiBj^^hioam.; 

methyl 4- |^^ainiaopheayl)aztiin£7thiozom«thyUuEninoj -3-niethyl. 
1 -pip«ridinecarbaxylate; 

N:.(2 -«ainopheayl)-N' - ^"-(2 -pheaylethyl)-4-pip«ridinyy'-N' - 
(phenylmetliyljtliiottrea ai a residua. 
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methyl 4-(1H-benziinidazol-2-ylaniino)-3-methyl-1-piperldine- 
carboxylate; mp. 155"C; 

ethyl 4-[3-(4-fluorophenylmethyl)-3H-ii»ldazo[4,5-b]pyridin-2- 
ylamino]-1-piperldinecarboxylatej mp. 134,4"C; 
5 ethyl 4-[(3H-iinidazo[4,5-b]pyridin-2-yl)amino]-1-plpBridinecar- 
boxylatej mp. 216. I^C} 

ethyl 4-( 1-phe^yl-1H-bera:ilnldazol-2-ylalni^o)-1-piperidi^ecar- 
boxylBte; mp, 137"C5 and 

ethyl 4-[1-(4-fluorophenyl)-1H-benzimidazol-2-ylamlno]-1- 
10 plperidinecarboxylate; mp. ISS^C. 
Example XIV 

A mixture of 2B parta of ethyl 4-^ [(2-arainophenyl)amino- 
thioxofflethyljaniinoj -l-iiiperidlnecarboxylate, 112 parts of iodo- 
methane and 240 parta of ethanol ia atirred and refluxed for 8 hours. 

15 The reaction mixture is evaporated and the residue is taken up in 
water. The whole is alkalized with ammonium hydroxide and the 
product is extracted with dichloromethane. The extract is dried, 
filtered and evaporated. The residue is crystallized from a mixture 
of 2-propanol and 2,2'-oxybiapropane. The product is filtered off and 

20 dried, yielding 7 parts (28«) of ethyl 4-(1H-benzii«idazol-2-yl- 
aniino)-1-piperidinecarboxylate. 

Following the same procedure and using equivalent amounts of 
the appropriate starting material there are prepared: 
ethyl 4- ( 5-chloro-1 H-benzifflidazol-2-ylaroino )-1-piperidine- 

25 carboxylate; mp. 234. 1»C} and 

ethyl 4-(5-methyl-1H-benzimidazol-2-ylamino)-1-piperldine- 
carboxylate. 
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Example- XV 

A mixture of 19 parts of methyl 4-{1H-benzimidazol-2-yl- 
ainino}-3-methyl-1-piperidinecarboxylate, 11 parts of 1-(chloro> 
methyl) -4- fluorobenzene, 6 parts of sodium carbonate and 135 parts 

5 of N,N-dimethylformamide is stirred and heated overnight at 70°C. 
The reaction mixture is cooled and poured onto water. The product 
is extracted three times with methylbenzene. The combined extracts 
ars dried, filtered and evaporated. The residue is purified by column- 
chromatography over silica gel using a mixture of trichloromethane 

10 and methanol (96:4 by volume) as eluent. The pure fractions are 

collected and the eluent is evaporated. The residue is crystallized 
from a mixture of 2-propanone and 2,2'-oxybispropane. The product 
is filtered off and dried, yielding 8 parts (38S) of methyl 4-[1-(4- 
fluorophenylmethyl)-1H-benzifflidazol-2-ylamino]-3-methyl-1-piperidine- 

15 carboxylate; mp. 172. S^C. 
Example XVI 

Folowing the procedure of Example (XIII) the following 
4- ( 1-R^-1 H-benzimidazol-2-ylamino)-1-piperidinecarboxylates are 
prepared by alkylating the corresponding 4-(1H-benzimidazol-2-yl"- 
20 amino )-1-piperidinecarboxylate with an appropriate chloride, bromide 
or iodide of the formula R^Xt 
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Example 3CVn 

A miaetar* of 7 parti of ethyl 4-|^(6)-£luoro-I-(4-fluoro- 
ph«B7liii«tii7l)-IH-b«iuriinida«ol-2-yl7»aiiaoj-I-piperidia«carboxy 
aad 300 part* of hydrobromie acid solutioB 48 % in glacial acetic acid is 

5 stirred aad rcfluxed for Z hour. Th* reaction mixture is evaporated 
and the r«eidue ii boiled in Z.propaaol. 2,2'<CxybispropaBe is added 
aad upon eooUsf, the product ia allowed to crystallise. It is filtered 
o£C and dried, Tielding 7.2 parts (88.2%) of 5(6).£laoro.l.(4.flaoro. 
pheaTbnetfayl)-N-(4-piperidiByl).lH*beBzimidazol<:2.aaiBe dihydro 

10 bromide; mp. 285. 6 *C, 



FoUowfng the procedure of Example the following I-R^- 
N-(4-piperidinyl)-lH-benaimidazol-2-amiae« are prepared by hydro- 
lyaii^ the corresponding methyl or ethyl l»piperidinecarbcxylatea. 
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A mixtare of 20 parts of (phcnylmathyl) 4-^-(4-£Iuoro- 
ph«n7lzn«tfa7l)«>3H-i3Bi^zp^, S-^pyridiii*-2-yUxniso7-I -plp«ri- 
din«aLrbox7la.te and 1 60 parts of mctthaaol is hydrogenated at aoraal 

5 pressor* and at room t«mp«ratnr« with. 2 parts of palladittsi'-ea- 
charcoal catalyst 10%. Aftar th« ealeolated amouat of hydrogen is 
taken np, the catalyst is filtered off and the filtrate is evaporated. 
The residue is boiled in 2»2*-aaeybispropane. The imdissolved product 
is filtered off and converted into t3ie hydrochloride salt in 2-propanol. 

10 The salt is filtered off and dried, yielding 12 parts of 3-(4-fluoro- 
phenylmethyl) r-N-(4-piperidinyl)-3H-insldazo .{k, 5-b7py*idin-2- 
aznine dihydroehloride xnonohydrate; mp. 269. 7*C. 
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B. PREPARATION OF FINAL PRODUCTS; 
Example XX 

A mixture of 2 parts of 2-(bromoethoxy}beiizene, 3 i>arts 
of l-(phenylmethyl)-N"(4-plperidiByI)-IH-benximidazol-2-amine, Z 

5 parti of •odium carbonate, 0. 1 parts of potassium iodide and 

90 parts of N, N-dimetbylformamide is stirred overnight at 70 *C. 
Tbe reaction mixture is cooled and poured onto water. Tbe 
product is extracted with methylbenzene. The extract is dried, 
filtered and evaporated. The residue is converted into the bydro- 

10 chloride salt in 2-propanone. The salt is filtered off and dried, 

yielding 3.5 parts (70%) of N- J'>(2-phenaxyethyl)-4-piperidinyl7- 
l-(phenylmethyl}-lH-benz^midasol-^-amiae dihydrochloride mono- 
hydrate; mp. 197. 6 'C. 

Example XXI 

15 Following the procedure of Example XX and using equi- 

valent amounts of the appropriate starting materials the following 
compounds are prepared in free base form or in the forxn of an 
acid addition salt after reacting the free base with an appropriate 
acid. 
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Example 3CXII 

A mixture of 2. 4 parts of (2-bromoethyl}benzene, 6 parts 
of 5(6)-fluoro-I -(4-fluoropheriylinethyl)-N-(4-piperidinyl)-lH- 
be n zi mi d a zol-Z -amine dihydrobromide, 4 parts of sodium carbonate, 

5 0. 2 parts of potassium iodide and 240 parts of 4-methyl-2-pentanone 

is stirred and refluxed ovemagbt using a water-separator. The 
reaction mixture is cooted and poured onto water. The layers are 
separated and the aqueous phase is extracted. three times with 
trichloromethane. The combined organic phases are dried, filtered 

10 and evaporated. The residue is purified by column- chromatography 
over silica gel using a mixture of trichloromethane and methanol 
(97:3 by volume) as eluent. The pure fractions are collected and the 
eluent is evaporated. The residue is separated by column-chromato- 
graphy over silica gel using a mixture of ethyl acetate and 

15 methanol (93:7 by volume) as eluent. The first fraction (A-isomer) 
is collected and the eluent is evaporated. The residue is washed 
with a mixture of 2, 2'-oxybiapropane and petroleumether, and 
dried, yielding I part (17.5%) of 6-£luoro-l -(4-fluorophenyl- 
methyl)-N-^.(2-phenylethyl).4.piperidiny^-lH-benzimidazol- 

20 2 -amine; mp. 178. 1'C. 

The second fraction (B -isomer) is collected and the eluent is eva- 
porated. The residue is washed with a mixture of 2, Z'-oxybispropane 
and petroleumether, and dried, yielding 1.2 parts of 5-fluoro-l- 
(4-fluorophenylmethyl)-N-/J'-(2-phenylethyl)-4-piperidiny]7-lH- 

25 benzimida2ol-2 -amine monohydrate; mp. 188. 8*C. 
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Example XXIII- ■ 

A mixture of 4 parts of 1-(3-chloropropyl}-1,3-dihydro-3- 
(1-niethylethenyl)-2H-benzimidazol-2-«n8» 7 parts of 1-(phenyl- 
Riethy 1 ) -N- (4-piperidinyl )-1 H-benzimidazol-Z-amine dihydrobromide , 

5 5 parts of sodium carbonate, 0.1 parts of potassium iodide and 135 
parts of NyN-dimethylformamide is stirred and heated overnight at 
TO^C. The reaction mixture is poured onto water and the product is 
extracted with methylbenzene. The extract is dried, filtered and 
evaporated. The residue is converted into the hydrochloride salt in 

10 2-propanol. After stirring for 1 hour, the solvent is evaporated and 
the residue is taken up in water. The free base is liberated in the 
conventional manner with ammonium hydroxide and the product is 
extracted with trichloromethane. The extract is dried, filtered and 
evaporated. The residue is crystallized from ethanol. The product 

15 is filtered off and dried, yielding 3.3 parts (45.7S) of 1,3-dihydro- 
1>[3_{4-[1_(phenylroethyl)-1H-benzimidazol-2-ylaraino3-1- 
piperidinylj propyl]-2H-benzimidazol-2-one5 mp. 243. I^C. 

Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are prepared: 

20 1-[3-{ 4-[1-'(4-fluorophenylmethyl)-1H-benzimidazol-2-ylamino3-1- 

piperidinylj propyl]-1,3-dihydro-2H-benzimidazol-2-on8j mp. 237.6"Cj 
1_[5_ ^ 4-Cl-(4-fluorophBnylmethyl)-1H-bBnzimidazol-2-ylamlno]-3- 
methyl-1-piperidinylj. -propyl ]-1 ,3-dihydrci-2H-benzimidazol-2-one 
dihydrochloride. Z-propanolate (1:1); mp. 244. I^C; 

25 1-[3-{ 4-[3-(4-fluorophenylmethyl)-3H-imida2o[4,5-b]pyridin-2-yl- 
amino]-1~piperidinylJ propyl]-1 ,3-dihydro-2H-benzimidazol-2-one; 
mp. 202.4OC; 
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1, 3-diliydro-l-^ 3.^.(1 .phanyl-lH-beasixnidasol-Z-yLunino).! . 
piperidiny^7prop7l|-2H-benzimidasol.2-on«; xnp. 185. 3*C; 

1 j4-^-(4-£luorophMiyl)-lH-beiizlinida2ol-2-ylainino7-l - 
piperidinyljpropyJL7-1.3-dihydro-2H-benziniidaiol-2-one: 188. 9* C; and 

5 1 , 3-dihydro-l - j 4-^-(pheiiylm«thyl)-3H-imidaxo^, 5 -^pyridia- 
2-ylai)iino7-l -piperidinyll -propyl^-2H-beiisimiduol-2-<dw:xnp. 
221. 7*C. ' 



Eicainple XXIV 

A mixtaz* of 2. 3 parts of 2>(4-m«thaxyphenyl}etIiyI 
10 mathaneaulfonate, 4. 9 parts of I-^4>£IuoropheziyI)xaeth.y^-N- 
(4»plperldinyl)<-IH-bezizixnidazol-Z-unijie dihydrobromide, 3 . 2 
parts of sodiuzn carbonate, 0. 1 parts of potassitua iodide and 90 
parts of N, N-dimethylforznaznide is stirred overnight at 70* C. 
Tbe reaction mixture is poured onto water. The product is extracted 
15 with matbylbenzene. Tbe extract is washed with water, dried, filtered 
and evapprated. The residne is poriSed by coluinn»chroxaatography 
over silica gel using a mixtare of trichloromethana and methanol 
(98:2 by volume) as eluent. The pore fraetioaa are collected and 
the eluest is evaporated. The residue is crystaUiaed from 2,2'- 
oxybispropane, yielding 2.2 parts (48%) of I -(4-flnoropheayl- 
m«thsd).N- -^-(4-m«thaxyphenyl)«tbj;^-4<*pip«ridinyl MH-bcnziziai. 
dazol-2 -amine; mp. 172. 9*C. 
Example XXV 

Following the procedure of Example XXIV and using equi- 
valent amounts of the appropriate starting materials the following 
25 compounds are obtained in free base form or in the form of an acid 
addition salt after reacting the free base with an appropriate acid. . 
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Example XXVI 

A mixture of 2.8 parts of [2-(2-thienyl)ethyl] 4-niethyl- 
benzenesulfonate, 4.9 parts of 1-[4-fluorophenyl)inethyl]-N-(4- 
piperidinyl}-1H-benzimidazol-2-ainine dihydrobronide, 2.1 parts of 

5 sodium carbonate, 0.1 parts of potassium iodide and 90 parts of N,N- 
dimethylformamide is stirred overnight at lO'C. The reaction mixture 
is cooled and poured onto water. The product is extracted with methyl- 
benzene. The extract is dried, filtered and evaporated. The residue 
is purified by column-chromatography over silica gel using a mixture of 

10 trichloromethane and methanol (98:2 by volume) as eluent. The 

pure fractions are collected and the eluent is evaporated. The residue 
is crystallized from 2-propanol. The product ia filtered off and dried, 
yielding 2.3 parts (53» of 1-(4-fluorophenylmethyl)-N- {l-[2-(2- 
thienyl)ethyl]-4-piperidinyl] -1H-benzimidazol-2-amine; mp. 151.6<>C. 



15 
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Following the same procedure and using equivalent amounts of 
the appropriate starting materials there are prepared: 
1-(phenylmBthyl)-N- |l-[2-(2-thienyl)ethyl]-4-piperidinylj, -1H- 
benzimidazol-2-amine dihydrochloride. monohydrate; mp. 259-273°C; 
5 1-(4-fluorophenylmethyl)-N- ^1-[2-(1-naphthalenyl)ethyl]-4-piperl- 
dinylj -1H-benziinidazol-2-amine; mp. 143.1°C; and 
3-(4-fluorophenylmBthyl)-N- ^ 1-[2-(2-thienyl)ethyl]-4-piperidinylT - 
3H-imidazo[4,5-b]pyridin>2-amine; mp. 176. 2°C. 
Example XXVII 

10 A mixture of 2.1 parts of 2-(ethenyl)pyridine, 3.25 parts 

of 1-C(4-fluorophenyl)mBthyl3-N-(4-piperidinyl)-1H-benzimidazol-2- 
amine and 80 parts of 1-butanol is stirred and refluxed overnight. 
The reaction mixture is evaporated. The residue is purified by column- 
chromatography aver silica gel using a mixture of trichloromethane 

15 and methanol (97:3 by volume) as eluent. The pure fractions are 

collected and the eluent is evaporated. The residue is crystallized 
from 2,2'-oxybispropanB, yielding 1 part (23S) of 1-C(4-fluoro- 
phenyl)methyl]-N-| 1-[2-(2-pyridinyl)ethyl]-4-piperidinyl| -1H- 
benzimidazol-2-affline; mp. 133.4''C. 
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Following th* same procedure and using equivalent aunounts 
of the appropriate starting materials there are also prepared: 

4-^-(4-flttorophenylmithyl)-lH-benzimidasol-2-7laminQ7-l. 
piperidisepropanenitrile; mp. 166.5*0; 

5 1 -(4-iluoropheaylmethyl)-N- |l - ^-(4-pyridinyl)ethy]7-4.piperidinylj 
IH'benzimidazol-Z-amine; mp. 158. 2*C; and 

3-{4-fluorophenylmethyl)-N- Jl - ^-(2-pyridinyl)ethyl7-4-piperidinylj 
3H-xmidaxo^. 5-l^pyridin-2-aaBine; mp. I57.2*C. 



Example XXVm 

10 To 3.96 parts of l-(4-£luorobenBoyl}aziridine. dissolved in 

16 parts of benzene, are added 3.25 parts of l.^I^-fluorophenyl)- 
metfay^.N-(4-piperidinyl}.lH-benzimidazol-2-amine, 90 parts of 
benzene and 45 parts of N, N-dimethylformamide. The whole is 
stirred and refluxed for 5 hours. The reaction mixture is cooled 

15 and poured onto water. The layers are separated and the aqueous 
phase is extracted with methylbenzene. The combined organic 
phases are dried, filtered and evaporated. The residue is crystal- 
lized from a mixture of 2-propanone and 2, 2'-oxybispropane, 
yielding 1 part (19%) of 4-fluoro-N-^- j4-^-(4-fluorophenyl- 

20 methyl}-lH-benzimidazol-2-ylamine7-l-piperidinylj ethyl^- 
benzamide; mp. 193. 7* C. 

Starting from 3>(phenylmethyl)-N-(4-piperidinyl)-3H-imidazo- 
^.5-b7pyridin-2-amine and following the sazne procedure there is 
also prepared: 

25 4-fluoro-N-25-{ 4-^-(phenylinethyl)-3H-imidaao^, 5-lj7pyridin- 
2 -ylamin^-1 -piperidinyl lethyl^enzamide; mp. 1 87. 5 " C . 
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Example XXIX 

▲ znixtare of 3. 6 parts of ^>methox7pbenox7)metIi'2l7 oxirane, 
4.9 part* of l-^2*-^™'^P'*"*y^'^)**'**^*^i7-N-(4-plperidiiiyl)-lH- 
benziznidazol-Z -amine dihTdrobromida, Z.l parta of lodium carbonate, 

5 40 parts of metbasol and 90 parts of benzene is stirred and reflnxed 
oremigbt. Tbe reaction mixtore is filtered and the filtrate is eva- 
porated. Tbe residue is crystallized from a mixture of 2-propanone 
and Z.Z'-oxybispropane. Tbe product is filtered off and dried, yielding 
2.6 parts (51%) of 4-^-{4-fiaorophenylmethyl)-lH-benzimidazolr2- 

1 0 yiaaiino7-cs.(4-m«thoxyphenoxysa«thyl)-l -piperidine«thanol;mp. 
174. 5»C. 



Example XXX 

Following the procedure of Example , .and using equivalent 

, — of the appropriate starting materials there are also prepared: 

15 «.^phenoxymethyl)-4- j^/r-(phenylmethyl)-IH-benzimidazol-2 - jl/- 
auainoj-l-piperidineethanol; mp. 146. 6*C; 

4.^.(4.fLuorophenylmethyl)-IH-benzimidazol-2-ylamino7-«- 
(pbenoxymethyl)-l-pip«ridineethanol: mp, 181. 3*C; 

4-/r.(4-fluoroph«ylmethyl)-IH-benzimidazol-2-ylamina7-3- 
20 oi.thyl-a-{phenox7methyl)-I -piperidineethanol dihydrochloride. 
aaonohydrate; mp. 1 6 3 , 3 • C; 

«-(4-methox7phenoxymethyl)-4-^-(phenylmethyl)-lH-benzimidazol-2- 
ylaminoj-l -piperidineethanol; mp. 162. 7*C; 

a-(2-btttoxyphenoxymethyl)-4-J*-(4-fluoropbenylmethyl)-lH-benz- 
25 iiijidazol-2-ylamino7-l-pip«*i«3aneethanol; mp. 138. 7*C; 
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a-(2 , 6 -diinethiogcyph e n ox ymethyl)-4-^-(4-flaorophgnylmethyl)-l H- 
benzimidazol-Z-ylamittc^-I-piperidiMetliajiol; mp. I40*C: 

(2-xnethoxyphenarymethyl)-l-pipeTidin««thanol: mp. X74*C; 

5 1 - 1^4-^- j4-^-(4-nuoroph«ayl3XMthyl)-lH-benziiBidaaol.2-ylamiiio^ 

1- piperidixxyl j-Z-hydroKypropo^^j^lieay^ ethanone; mp. 174. 7*C; 

a-(Z , 6 -dim«tIicacyphenc»cymethyl)-4- ^-(phcaylm«thyl}- 1 H-benz > 
imidazol-2-ylaxxiino7-l-pip«ridiaeethanol; mp. 122. 2*C; 

4-^-(4-fluorophenylinethyl)-lH-benzimidazol-2-ylamiiiq7-«- 
10 phenyl-l-pipcridine«thanol; mp. 184. i*C: and 

a-(ph«neaeymethyl)-4-i5-(pli«ayl»«tl^yl)-3H-imidazo^,5-b7pyridin- 

2- ylaminQ7-l-pip^'idineethaiiol; mp. 136.6*C. 

To • stirred mixture of 40.4 parts of l-(4-fluorophenylmethyl)- 
15 N-(4-piperidinyl)-lH-benzimidazol-2 -amine hydrobromide and 400 
parts of methanol are added 8. 8 parts of oxirane and stirring ia 
continued overnight at room temperature. The reaction miature is 
evaporated and the residue is taken up in water. The precipitated 
product ia filtered off and dried, yielding 29 parta (64%) of 4-^?- 
20 (4-fluorophenylmethyl)-lH-benzimidazol-2-ylamino7-l -piperidine- 
ethanol monohydrobromide; mp. 248. 2*C. 



0005318 



Exaitple- XXXII. ■ 

To 1 part of a solution of 2 parts of thiophene in 40 parts 
of ethanol, are added 1.5 parts of formaldehyde solution 37%, 
,3 parts of 1-(phenylmethyl)-N-(4-piperidinyl)-1H-benzimidazol-2-amine 

5 and 120 parts of methanol. The whole is hydrogenated at normal 
pressure and at room temperature with 2 parts of palladiun-on-char- 
coal catalyst 10%. After the calculated amount of hydrogen is taken 
up, the catalyst is filtered off over Hyflo and the filtrate is eva- 
porated. The residue is taken up in water and the whole is alkalized 

10 with aromoniuni hydroxide. The product is extracted with dichloro- 

methane. The extract is dried, filtered and evaporated. The residue 
is converted into the hydrochloride salt in 2-propanol. The salt is 
filtered off and dried, yielding 1.5 parts (36.6S) of N-(1-methyl-4- 
piperidinyl)-1-(phenylfflethyl)-1H-benzimidazol-2-amine dihydrochloride 

15 monohydrate; mp. 191. I^C. 

Following the same procedure and using equivalent amounts 
of the appropriate starting materials there are slso prepared: 

1- (4-fluorophenylmethyl)-N-(1-methyl-4-pipBridinyl)-1H-bsnzimidazol- 

2- amine; mp. 145.5"'C; 

20 N- ( 1 -cyclohexyl-4-piperidinyl )-1 - (4-f luorophenylmethyl )-1 H- 
benzimidazol-2-amine; mp. 168'C; 

1-(4-fluorophenylmethyl)-N-[1-(lHnethyl-2-phenylethyl)-4- 
piperidinyl3-1H-bBnzimidazol-2-amine; mp. 182. 4°C; 
1-methyl-N-(1-methyl-4-piperidinyl)-1H-benzimidazol-2-amine 
25 dihydrochloride dihydrate; 300.6<>C; 

1-ethyl-N-[1-methylethyl)-4-piperidinyl3-1H-benzimidazol-2-amine; 
mp. 156.60C; 
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N»(l-in0tih7l-4-piperidi&7l)-I-phea7l.IH-b«nsixnidasol-2>aniine; 
mp. 128. 5 'C; 

3>{4-£Iuoropheaylxnetli7l)-N-{l-mctb7l-4-piperidin7l)-3H>imidaso- 
5-]^P7Tidiii-2-azn£n«: mp. 153. 4*C: and 

5 N-{1 -metli7l-4-plp«ridin7l)-3-(pheii7lmeth7l)-3H-imldaao^. 5-^- 
P7ridia-2 -amine; mp.' 141. 4* C. 

Example XXXm 

To I part of a aolntioa of 2 parts of tblopheae in 40 parti of 
ctbanol, are added 2 parts of CTclohexaaane, 3 parts of l-Cphenyl- 
meth7l)-N.(4-piperidin7l).IH.benxiXBidasol-2.amine, 1 part of 
acetic add and 120 parts of methanol. Tlie whole is hydrogenated at 
normal pressure and at room temperature with 2 parts of palladium, 
ea-ehareeal catalyvt 10%. After the. ealenlated amoiTnt of hydrogen 
is taken op, the catalyst is filtered oS. crrmx Hyflo and the filtrate la 
•▼aporated. The residoe Is taken up in water and the whole la alkalized 
with sodium hydroxide. The product is extracted with tetrahydrofuran. 
The extract is dried, filtered and evaporated. The residue is 
crystallized from a mixture of 2,2'-oxybiapropane and 2->propanoI, 
yielding 1.5 parts (38.5%) of N-(l-cyclohexyl«4-piperidinyl)-l- 
(phenylmethyl}-lH»benzimidazol-2»amine; mp. 143 *C. 



Following the same procedure and using equivalent a m oun t a 
of the appropriate atartiag materials there are also prepared: 

l-phenyl-4-^ 4-^-(phenylm«thyi)-lH-benzimidazol-2-ylamintt7-l- 
piperidinyljcyclohexanecarbonitrile; mp. 106-107*C; 

25 4-[ 4-^-(4-fluorophenylmethyl}-lH-benzimidazol-2-ylamino7-l - 
piperidinyl J -1 -phenylcydohexanecarbonitrile dihydrochloride; 
mp. 275'C; 
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1-[3-^4-[1-(4-fluorophenylmethyl)-1H-b!enzimlda2Ql-2-y.laniino]-1- 
piperidinylJbutyl]-1,3-dlhydro-2H-bBn2imidazol-2-one} mp. 234.8»C} 

N-(1-cyclohexyl-4-piperidinyl)-3-(ph8nyliiiethyl)-3H-imidazo[4,5-b]- 
pyridin>2-aiid.ne; mp. 129. 2"C; 

N-[1-(l-inethylethyl-4-plpBridinyl]-3-(phenylmethyl)-3H-lmidazo- 
[4,5-b3pyridin-2-aminej np. 136.4'»C} and 

1-(4-fluorophenylniethyl)-N-[1- {2-[(phenylmethyl)afnino]ethyl } -4- 
piperidine]-1H-benziiBidazol-2-ainlne} mp. ISS.fioCj 
Example XXXIV 

A mixture of 39.8 parts of N-(2-aminophenyl)-N'-ethyl-N'- 
[1-(2-phenylethyl)-4-piperidinxl]thiourea, 15 parta of mercury 
oxide, 0.1 parts of sulfur and 400 parts of methanol is stirred and 
refluxBd overnight. The reaction mixture ia filtered hot over Hyflo 
and the filtrate is evaporated. The residue is crystallized from 4- 
methyl-2-pentanona. The product is filtered off and dried, yielding 
14.5 parts (43») of N-ethyl-N-Cl-{2-phenylethyl)-4-piperidinyl]- 
1H-benzimidazol-2-amine; mp. 204.9'>C. 

Following the same procetftjre and using equivalent amounts 
of the appropriate starting materials there are alao prepared: 

N-[1-(2-phBnylethyl)-4-pipBridinyl]-N-propyl-lH-benzimidazol-2- 
amine; 

N-(lHnethyiethyl-N-[1-(2-phenylethyl)-4-piperidinyl]-lH-bBnzimida- 
zol-2-amine; np. 228.4'»C; 

N-cyclopropyl-N-[1-(2-phBnylBthyl)-4-pip6ridinyl]-1H-bBnzimidazol- 
2-amine; mp. igs.SoCj 
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N-/r-(2-pbenyl«thyl)-4-i»lperidiayj7-N-(pli«nylinethyI)-lH- 
bcnzixnidacol-Z-axoine; mp. I9I.5*C. 



Example XXXV 

To a stirred and cooled (below 5*C) nJactore of 3. 3 parts 
5 of N-methyl-N-2r-(2-pImrl«tli7l)-4-piperidiny^.IH-teiuix»idasol- 
2 -amine, 100 parts of dimethylsulfindde and 90 parts of bensene 
are added 0.5 parts of soditun hydride dispersion 50%. After 
stirring for 30 minntes, 1.5 parts of l-(chloromethyl)-4-fluoro- 
benzene are~Sdded and stirring is continned overnight while the 
10 mixture is allowed to reach room temperature. The reaction 
mixture is poured onto water and the product is extracted with 
methylbenzene. The extract is dried, filtered and evaporated. The 
residue is converted into the hydrochloride salt in 2-propanone. 
The salt is filtered off and -crystallized from 2-propanol, yielding 
15 2.8 parts (54. 4%) of I -^-fluorophenyl)methi^-N-methyl-N- 
jr-(2-phenylethyl)-4-piperidinyj7-lH-benBimidazol-2-amine 
dihydrochloride; mpi 246. 6 *C. 

Followixig the same procedure and using equivalent amounts 
of the appropriate starting materials there are also prepared: 

20 l-^-chlorophenyl)methyi7-N-^-(2-phenylethyl)-4-piperidinyl7- 
N-(phesylmethyl)-lH-benzimidazol-2-ainina: xnp. 138*C: 

' 1 -/^2-methoxyphenyl)methyi7-^f-^-(2-phonylethyl)-4-piperidinY^7- 
N-(phenylmethyl)-lH-benzimidazol-2-axnine: mp. 148. 3*C: 

l-^-methoxyphenyl)methyl7-N^-(2-phenylethyl)-4-piperidinyj^- 
25 N-(phenylmethyl)-lH-benzimidazol-2-amine; mp. 122. 4*C; 
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l-il4.£luorophenyl)methyl7-N.^-(2.phenylethyl).4.piperidinyi7- 
N-(pheaylinethyl)-lH-beMiinidaEol.2-«niine: mp. 108.5»C; 

M4-bromoph«iyliaethyl)-N-/r-(2-phenylethyl)-4-piperidiayl7.N- 
(pheayJinethyl)-lH-bea«imidMol-2-«iniae; mp. 139. 3«C: 

5 i-^-«n*thylphenyl)a»ethyi7-N-^-(2-phenyXethyl)-4.piperidinyl7. 
N-(pheaylinethyl)-lH-b«nziinid*«ol-2-«ntee; mp. 123. 4«C; 

l-{2-chlorophenylmetbyl)-N-J".(2-pheayletlxyl)-4-piperiduiyi7-N- 
(pheaylmethyl)-lH-bw»imidaxol-2-amine; mp. 105. S'C; 

l-butyl-I^2-pheaylethyl).4-pipcpidiayl7-N-(plieaylmethyl)-lH. 
10 beazimidazol-2-amiae: mp. 76.5* C; and 

1 -ethyl-N.^.(2 -plienyletbyl)-4-piperidiayl7-N-(phenylmethyl)- 
lH-ben«imidazol-2 -amine dihydrochloride. dihydrate; mp. 157. 2'C. 



Example XXXVT 



15 A mixture of 1 . 6 parts of I -(I -cliIoroetliyl)-4-£luorobeazeae, 

3.2 parts of N- J'-(2-phenyletiiyl)-4-piperidinyl7-lH-benzimidaaol-2- 
a min e. 1 part of lodium carbonate, 0. 1 parts of potassium iodide 
and 120 parts of 4-metiiyl-2 -pentanone is stirred and refliixed over- 
aigixt -with water-separator. Tbe reaction mixture is cooled, poured 

20 opto water and the layers are separated. The organic phase is dried, 
filtered and evaporated. The residue is purified by colnmn-chromato- 
graphy oxer silica gel using a mixture of trichloromethane and methanol 
(98 a by volume) as eluent. The pure fractions are collected and the 
eluest is evaporated. The .residue is crystallized from 2,2'-oxybia- 

25 propane. The product Is filtered off and dried, yielding 1 . 8 parts 
(40 . 7% ) of I -2r-(*-fl«»rophenyl)ethT^-N-^-(2 -phenylethyl) -4- 
piperidiny^- 1 H-benaimida«ol-2 -asaine; mp. 1 6 1 . 7* C . 
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Example XXXVII 

Following the proceduree of Examples XXXV and XXXVI and 
ttcing equivalent aznounta of the appropriate atarting materials the 
following coxnpounda are obtained in free baae form or in the form 
5 of an acid addition aalt after reacting the free base with an* appropriate 








Bssa or-Saltfbrm 


melting point 


H 




baae 


136. I'C 


H 


4.r-C^H^.(CH2)2 


baae 


151. 5"C 


R 


(4-F-CgH5)-CH(C^H^ 


2BCI.B2O 


239.6*C 


E 


C^Hj,-CH(CH3)-CH2 


bas« 


144. S*C 


H 




ba«« 


127. 6'C 


H 


C^H3-CH(CH3) 


2HC1,H20 


239. 9*C 


H - 




bas«> 


172.5'C 


H 


2-CCH30)-C^H^-CH2 


bas« 


128. 5*C 


CH3 


2^CH30)-C^H^-CH2 


2SNO3 


169. 7*C 


CH3. 


2-Cl-C^H^-CHj 


2HC1 


251. 2»C 


CH3 


4-Br-C^H^-CH2 


ZHCLH^O "~ 


187. 1 •€ 


CH3 






163. 5*C 


^3 




ZHCl 


243. 1-C 


CH3 


4-(CH3)-C^H^.CH2 


2HNO3 


175. 3*C 


CH3 


4-Cl-C^H^-CH2 


2HC1 


251. 3* C 


CH3 




2HC1 


257. 9'C 


C»3 




2HCI.H2O 


243. 1*C 






base 


U5.8-C 


^2^5 


^2^5 


base 


93.2»C 
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2 


Baae or Salt form 


melting point 






2BC1.B^0 


IS9.4«C 






(COOH)^ 


177.5'C 






ZHCl 


160. T-C 






2BC1.1AH20 


206.8*C 






(COOH)^ 


215.6*C 






(COOH)^ 


198. O'C 






2HCI.2H^O 


160.0«C 




4-Br-CgH^-CH2 


2HC1.2i^O 


137. 2»C 






2HCX.2H^O 


138. 7*C 






2HCL2R20 


135. 5*C 






2HC1.2B^O 


123. 8*C 



Example XXXVni 

A mixture of 3. 2 parts a£ N-^-(2-pheii7l«tiiyl)-4-piperidiaya7- 
IH-b«iiximida«ol-2-amlne, 2. 9 part« of ^-(2-tMen7l)eth^ 4- 
methylbeszcneenlfosate, I part of sodium carboaate and 135 parts of 

S 4-metfa7l-Z-p«Btanone is stirred and reflizred oversight -with water- 
separator. The reaction miztare is poured onto water and the layers 
are separated. The organic phase is dried, filtered and evaporated. 
The residue is pari£ed hy eolumn-ehromatography over silica gel 
using a mixture of trichlorome thane and methanol (98 :2 by volume) 

10 as eluent. The pore fractions are collected and the eluent is eva- ' 
porated. The residue is crystallized from a mixture of ZrZ'-oxybis- 
propane and 2-propanone, yielding 1 part (23, ZJi) of N-^-(2- 
phenyletfa7l).4.piperidin^.I.^-<2-thiea7l}eth7^.1H-benzimidazol- 
Z-amiaa; mp. 118. 3*C. 
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Example XXXDC 

To a stirred and cooled (below 5*C) ndxture of 4 parts of 
N-2j-(2-phenyl«thyl)-4-pipeTidlnyi7- 1 -(pheaylmethyl)- 1 H-benz - 
imidazol-Z- amine, 100 parts of dimethyl solfozide and 90 parts 

5 of bensene are added 0. 5 parts of sodium hydride dispersion 50%. 
After stirring for 30 minutes at a temperature below S'C, 1. 3 parts 
of (chloronuitbyljbensane are added and stirriBg is continued for 
4 hours while the mixture is allowed to reach room temperature. 
The reaction mixture is poured onto water and the product is 

10 extracted with methylbenzene. The extract is dried, filtered and 
evaporated. The residue is purified by column- chromatography 
over silica gel using a mixture of trichloromethahe and methanol 
(97:3 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is converted into the nitrate 

15 salt in 2-propanone. The salt is filtered off and dried, yielding 
1.5 parts (24f.) of N-J'-(2-phenylethyl)-4-piperidlnyi7-N, l-bis- 
(phenylmetfayl)-lH-benaimidazol-2-amine dinitrate; mp. 156. 9*C. 

To 1 part of a solution of 2 parts of thio^ene in 40 parts 
20 of ethanol are added 3. 3 parts of l-(4>fiuorophenylmethyl}-N- 

jl -^-(4-nitrophenyl)ethyJ^-4-piperidinyl2 -lH-benzimidazol-2-amine 
and 120 parts of methanol. The whole is hydrogenated at normal 
pressure and at room temperature with 2 parts of platinum -on- 
. charcoal catalyst 5%. After the calculated amount of hydrogen is 
25'' taken up, the catalyst is filtered of£ and the filtrate is evaporated. 
The residue is purified by column- chromatography over silica gel 
using a mixture of methylbenzene and methanol (95:5 by volume) 
saturated with ammonia, as eluent. The pure factions are collected 
and the eluent is evaporated. The residue is crystallized from 
30 Z-propanol, yielding 1.3 parts (42%) of N-| 1 -^l(4-aminophenyl)- 
eth^-4-piperidinyl j, -1 -(4-fiuorophenylmethyl)-lH-benzimidazol- 
2>amine; mp. 195. 4*C. 
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Following the aame hydrogeoation procedure ud atartiag 
Sxom the correapoadjBg nitro-compooad there ia also prepared: 

1 -^-aaainopheayl)xBethY^-N-^ 1 -^-{4-methojcyphenyl)ethyl7- 
4-piperidinyl UlH-beiiBimidasol-2.ainixie monohydrate; mp. 
142.6'C. 

Example XLI % 

A mixtttre of 7.5 parte of l-(4-fluorophenyliiiethyl}.N- 
(2-^-(phenylmethary)phenyl7ethylJ -4-piperidiayy'-lH- 
bensimidasol-Z-asiixie and 120 parte of methanol ia hydxogesated 
at normal preaaure and at room temperature with 2 jparta of 
paUadium-on-eharcoal catalyat 10%. After the calculated amount 
of hydrogen ia taken up, the catalyat ia mtered off and the 
filtrate ia evaporated. The reaidue ia auapended in 2,2'.aKybi8- 
propane. The product ia filtered off and dried, yielding S.5 parts 
(88. 5%) of 4-^- 1 4-^-(4-fluorophenylmethyl)-lH<-bexuEimidazol- 

2 -ylamiaq/- 1 -piperidiaylj ethyl/phenol hemihydrate ; mp. 11 1 . 6 ' C , 

Following the same hydrogenatioa procediire and starting 
from l-(4-fluoropheaylmethyl)-N-^-/ 2-^methyl-4-{phenyl- 
methojcy)phenyl7ethylJ -4-piperidinyl/ - 1 H-beazimidazoi- 2 - amine 
there ia alao prepared 4-^2-^-|^-(4-£luorophenylmethyl)-lH- 
be u8iTnid azol-2-yj7aminoJ -l-piperidiayyethylj -2-methyl- 
phenol dihydrochloride monohydrate; mp. 277. 8*C. 

A mixture of 8 parts of 1 -(4-fluoropheaylmethyl)-N- 1 1 - 
^-(3-methoxypheayl)etiiyl7-4-piperidinyl J- IH-beazimidazol- 2 - 
a mlTiw and 225 parts o£ a hydrobromic acid solution 48 % in 
acetic acid is stirred and refluxed for 3 hours. The reaction 
mixture is evaporated and the residue is taken up in water. The 
free base ia liberated in the conventional manner with ammonium 
hydroxide aad extracted with trichloromethane. The extract is 
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dried, filtered ud ev»porated. The residue ia poriCled twice by 
coluixm- chromatography over eilica gel uaing fir at m mixture of 
trichloromcthane and methanol (98:2 by Tolome) and then a mixture 
of trichloromethane and methanol (95:5 by volume) ae elueut. The 

5 pure fractions are collected and the eluent la evaporated. The 
reaidue ia converted into the hydrochloride aalt in 2-propanone. 
The aalt la filtered off and dried, yielding 0.8 parte {^%) of 
3« 4-^-(4-fluorophenylmethyl).lH-bensimidazol.2-yl. 
amiaQ7'l-piperidiayllethy^phenol dihydrochloride. monohydrate; 

10 mp. 209.8*0. 

Example XLII 

A mixture of 1. 2 parta of 3-bromo-l-propene, 4 parte of 
4- 4- ^-(4-fluorophettytmethyl)- 1 H-bensimidazol-2 -ylamin^- 

1- piperidinyl| ethy^^henol. 1.4 parta of poUaaium carbonate and 
15 160 parta of 2-propanone ia atirred and refluzed overnight. The 

reaction mixture ia filtered and the filtrate ia evaporated. The 
reaidue ia purified by column* chromatography over ailica gel 
uaing a mixture of trichloromethane and methanol (98:2 by 
volume) aa eluent. The pure fractiona are collected and the eluent 
20 ia evaporated. The reaidue ia converted into the hydrochloride 
aalt in 2-prbpanone. The aalt ia filtered off and dried, yielding 
1 part (19.9%) of l-(4-flttorophenylmethyl).N-^2-^-(2. 
propenylaKy)pheny^ethylj -4-piperidin;j[27-lH-benalmidaas 1-2- 
amine dihydrochloride; mp. 224. 7*C. 

25 . Example XLm 

A mixture of 15 parta of thionyl diloride, 4 parta of 4- 
/!r-(4-fIuorophenylmethyl)- 1 w-h»Tig<mtri« ««i -a -y^ ^ tw^ti ^£7- x - 
piperidineethanol dihydrochloride and 375 parta of trichloromethane 
ia stirred and refluxed overnight. The precipitated product ia 
30 filtered off and dried, yielding 13 parta (83%) of N-^T- (2-chloro- 
ethyl)-4-piperidini^ - 1 -(4-fiuorophenylmethyl)-l H-benzimidazol- 

2- axnine dihydrochloride; mp.> 260*0. 
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Example XLIY 

A mixture of 0. 9 parta of morpholine, 4. 8 parts of 
N- ^-(2- chloroethyl).4-piperidiiiyJL7- 1 -{4-£luorophenylmetliyl) - 1 H- 
beszimidasol-2-amine dihydrochloride, 3 parta of lodium carbonate, 

5 0. 1 purta of potaaaium iodide and 135 parta of N, N-dimetliylform- 
amide ia atixrcd and heated overnight at 70*C. The reaction mixture 
ia poured onto -water and the product ia extracted with methyl- 
benzene. The extract ia dried, filtered and evaporated. The 
reaidue ia purified by column-ehromatography over ailica gel 

10 uaing a mixture of trichloromethane and methanol (98:2 by volume) 
as eluent. The pure fractions are collected and the eluent is eva- 
porated. The reaidue is crystalliaad frexa. a mixture of 2-propanone 
and 2, 2'-oxybispropane^ yielding 0.6 parts (12.59^) of ^-J 4-^- 
(4-fluorophenylmethyl)-lH-benaimidazol-2-ylaminsi7-l-piperidiaylJ- 

15 ethj^ 4-morpholinecarbaxyIate; mp. 144. 8*C. 

Exam^eXLV 

A mixture of 3.6 parta of morpholine, 4. 8 parte of N-^-(2- 
chloroethyl)-4-piperidiayl7-l-(4-fluorophenylmethyl)-lH-benzimida2ol- 
2-amine dihydrochloride-, 0.1 parta of potaaaium iodide and 135 parts of 

20 N, N-dimeliylformamide ia stirred and heatedjjvernight at 70'C. The 
reaction mixture ia poured onto water and the product ia extracted 
with methylbenzene. The extract is dried, filtered and evaporated. 
The reaidue is converted into the hydrochloride salt in methanol. 
The salt is filtered off and dried, yielding 1 part (18.3^) of 

25 1 -(4-fluorophenylmethyl)-N-^ I -^-(4-mo^pholinyl)ethy^-4-piperi- 
dinyl>-lH-benzimidazol-^-amine trihydrochloride; mp. + 300*C. 
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To a stirred mixture of 4. 5 parts of 4-^>(4>£luorophenyl- 
m«thyi)-IH-benzimjLda»oI-2»ylamin£7-t -piperidineethanol, 2 
parts of N, N>diethylcthanamine and 1 95 parts of dichloromethane 

5 'is added dropwise a solution of 1. 7 parts of 4-methazybenzoyl 

chloride in dichloromethane. Upon comj^etion, stirring is continued 
overnight at room temperature. Water is added and the layers 
are separated. The organic phase is dried, filtered and evaporated. 
The residue is purified by column-ehromatography over silica 

10 gel using a mixture of trichloromethane and methanol (98:2 by 
volume) as eluent. The pure fractions are collected and the 
eluent is evaporated. The residue is converted into the hydrochloride 
salt in 2-propanoaa. The salt is filtered off and dried, yielding 
2.5 parts (43.5%) of ^-|^ 4-^-(4-fluorophenylmetfayl)-lH-benz- 

15 imidasol-2-ylamin27-i-piP*>'i<^7^j«tl>9!^ 4-methaxybenzoate: 
dihydrochlozide. hMiihydrate; mp. 189. 2*C. 



Following the aame procedure and tising equivalent aunounts 
of the appropriate starting materials there are also prepared: 

^4 1^4- ^-(4-fluor ophenylmethyl) - 1 H-benzimidazol-2 -ylamino/- 
l-piperidinyljethj^/p^^y^ benseneacetate; mp. 135. 1*C; 

|4-^-^4-^-(4-fluorophenylmethyl)-lH-ben«imidaaol-2-ylainino7- 
1 -piperidinylj eth^^^ihenylj 4-methaKybeaaoate; mp. 157. 1 *C; 

|4-^-|4-^-(4-£luorophenylmethyl)-lH-bena5imidaaol-2-ylamino7- 
1 -piperidinyl^ethyl/phenylj methyl carbonate; mp. 134. 5 'C; and 

^4 ^ 4- 25'-(4-fluor ophenylmethyl) - 1 H-benximidaxol-2 -ylaminoj - 1 - 
piperidinylj eth^^phenyl| (phenylmethyl) carbonate: mp. 147. 8*C. 
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A mixture of 1.2 parti of chloroacetonitrile, 6. 7 parts of 
4-^-|4-J'.(4-fluoropiMa7lmeth7l).IH-beiuimidazol-2.ylamin^- 
I-pip^ri^yljethy^J^enol, 2.8 part* of potoeeium carbonate and 
160 parte of 2-propanone is stirred and refloxed overnight. The 
reaction mixtore is poured onto water and the product is ortracted 
with methylbenzene. The extract is dried, filtered and evaporated. 
Tbe residue is converted into the hydrochloride salt in 2-propanone. 
The salt is filtered off and dried, yielding 7.4 parts (78. 6%) of 
|4-^- ^ 4-^-(4-fluorophenylmethyl)-lH-benzimidazoI-2-ylainano7- 

1 - piperidinylj ethyj^^henoxjj acetonitrile dihydrochloride. mono- 
hydrate; mp. 224. 6*C. 

Following the same procedure and using equivalent 
amounts of the appropriate starting materials there are prepared: 

ethyl 2-|4-^S^ | 4-^-(4-fluorophenylmethyl)-lH-benzimidazol- 
Z-ylaminoJ-l-piperidinyljeth^^^enoxyjacetate; mp. 109. 1'C; 

methyl 2 - ^4-^- |4-^.(4-£luoroidienylmethyl)-lH-benzimida2ol- 

2- y l a rnin o7"l-piperidlnyl jethyl^phenoxy? acetate; mp. 109. 8*C; 

amd 

1 ^ 4-^-(4-fluorophenylmethyl)-lH-benzimidazol-2- 
ylaminQ7-I-piperi^yl jethyI^enoxyJacetylj7pip«ridin^ dihydro- 
« chloride; mp. 247* C. 

Ta«r.,p1« -gT.VTTT 

A mixture o£ 0.5 parts of isocyanatomethane, 4.5 parts of 
4-^-(4-fluoropIxenylmethyi)-lH-benaimidazol-2-ylamino7- 
l-piperidinyl|ethyl^phenol. and 135 parts of tetrahydrofuran is 
stirred overnight at room temperature. The reaction mixture is 
evaporated. The residue is purified by coluxnn-chromatography over 
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■ilica gel oaiag a. mixtozc of trichloromcthane and methanol - 
(98:2 by volmne) at alueat. The pare £ractio&f are collected and 
the eluent i« evaporated. The residue is cryatallized from a 
mixture of 2-propano&e and Z.Z'-oocybiapropane, yielding 1 part 
5 (20 %) o£ |4<^- [ ■i-^-(4-fluorophenylmethyl)-lH-be n g i raidagol- 
2-ylamiDfi7-^ -PiP*'^^^^} •th^^phenylj methylcarbamate; 
mp. 172. 2'C. 

By the addition-reaction of 4-^-|4.2S*-(4-<lttorophenyl. 
methyl}- lH-bensixaidaxol-2-ylamins7-l -plparidinyl j *^y^ ' 
10 phenol to 1 -ieocyanatobutane there ia also prepared: 

14-^- j^4-^-(4-flttorophenylmethyl)- 1 H-b en a i ml d a g ol-2 -ylaminoj - 
1 -piperidinyl |etby^phenyl| butyl carbamate; mp. 142. 5*C. 

Example IL. 

A mixture of 9 part* of 4-^-(4-flnorophenylmethyl)-lH- 
15 yf/imiA» -2 -ylamtn^- 1 - piper idineacatonitrile and 200 parte of 

methanol, saturated with aTnnionia, is hydrogenated at normal 
pressure axid at room temperature with 3 parts of Baney-nickel 
catalyst. After the calculated amount of hydrogen is taken up, the 
catalyst is filtered off and the filtrate is evaporated. The residue 
20 is converted into the hydrochloride salt in 2-propanone. The salt 
is filtered off and crystallized from a mixture of 2-propanone and 
methanol, yleldii^f 11 part of N-^-(2-aminoethyl)-4-piperidinyl7- 
1 -(4-fluorophenylmethyl)-lH-benximidazol-2-amine trihydrochloride; 
*mp. 292. 9*C. 

25 Following the same hydrogenation procedure and starting 

from 4- jr-(4-fluorophenylmethyl)- 1 H-benzimidaBol-2 -ylaminoJ- 
1 -piperidinepropahenitrile there is also prepared: N-^-(3-amino- 
propyl)-4-piperidinyl7-l -(4-fluorophenylmetfayl)- lH-benzimidazol-2- 
amine trihydrochloride. monohydrate; mp. 239. 3*C. 
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Example- L ■ 

A mixture of 1.8 parts of 1-i8othiocyanato-2-nitroben2ene, 
3.7 parts of N-[1-(2-aminoethyl)-4-piperidinyl]-1-(4-fluorophenyl- 
.methyl)-1H-b8n2imldazol-2-amine and 135 parts of tetrahydrofuran 
S is stirred overnight at room temperature. The reaction mixture is 
evaporated. The residue is purified by column-chromatography over 
silica gel using a mixture of trichloromethane and methanol 
(98:2 by volume) as eluent. The pure fractions are collected and the 
eluent is evaporated, yielding 3.7 parts (67») of N-[2-'|^4-[1-(4- 

10 fluorophenylmethyl)-1H-ben2imida2ol-2-ylamino]-1-pipBridinylJ ethyl]- 
N'-(2-nitrophenyl) thiourea as a residue. 

A mixture of 3.7 parts of N-[2-{ 4-[1-(4-fluorophenyl- 
methyl)-1H-ben2imidazol-2-ylamino]-1-piperidinylJethyl3- 
N'-(2-nitrophenyl)thiourea, 7 parts of iron-powder, 0.25 parts of 

15 concentrated hydrochloric acid, 48 parts of ethanol and 15 parts 
of water is stirred and refluxed for 1 hour. The reaction mixture 
is alkalized with methanol saturated with ammonia. The whole is 
filtered and the filtrate is evaporated, yielding 3.5 parts of N- 
(2-aminophenyl)-N'-[2-£4-[l-(4-fluorophenylmethyl)-1H-benziroi- 

20 dazol-2-ylamino]-1-piperidinylJ -ethyl] thiourea as a residue. 

A mixture of 3.5 parts of N-(2-aminophenyl)-N'-[2-| 4- 
[ 1- (4-f luorophenylraethyl )-1 H-benzimxdazol-2-ylamino]-1 - 
piperidinyl^ ethyl]thiourea, 2.2 parts of mercury (II) oxide, 0.1 
parts of sulfur and 80 parts of ethanol is stirred and refluxed for 1 

25 hour. The reaction mixture is filtered over Hyflo and the filtrate 
is evE^orated. The residue is purified by column-chromatography 
over silica gel using a mixture of trichloromethane and methanol 
(95:5 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is crystallized from 2- 

30 propanone, yielding 1.5 parts (44.4S) of N- {^1-[2-(1H-benz- 
imidazol-2-ylamino-ethyl]-4-piperidinylJ -1-(4-fluorophenyl- 
methyl)-1H-benzimidazol-2-amine; mp. 253.4°C. 
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Ex»mdL» LI 

A solutioa of 4. 77 parts o£ N-^-(2>anaiiioeth7l}>4-piperi- 
^7i7-I~(4-^M'opl'u»7l'Beth7l)-IH-bexisimidazol-2-wnine trihydro- 
chloride in methanol ■•torated with ammonia im stirred for 1 hour at room 

5 temperature. The solvent is evaporated and the residue is taken 
up in 135 parts of tetrahydroforan. Then there are added 6 parts 
of isocyanatomethane and the whole is stirred overnight at room 
temperature. The precipitated product is filtered off and dried, 
yielding 3 parts (70. 7%) of N-^- j^4-^-(4-fluoropbenylmethyl)- 

1 0 IR.benzimidasol.Z-ylamin^-l -piperidinyl )ethy£7.N*.methyl. 
urea, hftmiliy^ate; mp. 231. 4*C. 

Example LII 

To a stirred miztnre of 3. 8 parts of N-^-.(2-aminoethyl)- 
4-piperidiay]7-l-(4-flvorophenylmethyl}-lH->bensimidazol-2> 

15 amine, 1 part of N, N-diethylethanamine and 195 parts, of diehloro- 
methane is added dropwise a solution of 1 . 7 parts of 4-methaxy- 
benzoyl chloride In dlchloromethane. Upon completion, stirring 
is continued overnight at room temperature. The reaction 
mixture is poured onto water and tbe layers are separated. The 

20 organic phase is dried, filtered and evaporated. The residue is 

purified by column- chromatography over silica gel using a mixture 
of triehloromethane and methanol (98:2 by volmne) as eluent. 
The pore fractioiui are collected and the eluent is evaporated. The 
residne is converted into the hydrochloride salt in 2-propanol. The 

25 salt is filtered off and dried. yieUUag 1 part of 4- J!*- 

(4-fluoro|dienylmethyl)-lH-bensimidasol-2-ylaaain^-l-piperidin|2^- 
ethyl7-4-methoxy-N-(4-methoxybensoy9 bensamide dihydrochloride. 
dihydrate; mp. 161. 5*C. 
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Example LV 

A mixture of 5.5 parts of N-^-(IH-benzimidazol-Z-yl}- 
4-piperidi&yl7-I -(phen7lmethyl}-IH-beBximidazol-2-ami&e di- 
aitrate, 1.5 parte of l-(cliloromethyl.)-'4-flttorobeiuseDe, 5 parte 

5 of eodium carbonate, 0. 1 parte of potaseium iodide and 120 parte 
of 4-methyl-2-peiitaaone ie etirred and reflmced overnight ueing 
a water-eeparator. The reaction mixture ie poured onto water and 
the layere are eeparated. The organic phase ie dried, filtered and 
evaporated. The reeidue ie purified by colimm- chromatography over 

1 0 silica gel using a ooixture of trichloromethane and methanol 

(98:2 by volume) as eluent. The pure fractions are collected and 
the eluent is evaporated. The residue is crystallized from a mixture 
of 4-msthyl-2-pentanone and 2, 2'-axybispropane. The product is 
filtared off and dried, yielding 1.5 parts (28.3%) of N-^l- 

15 ^-(4-flnoroplwny]methyl).lH-benzimidazol-2-y£7-4-piperidinyl|- 
l >{phenylmathyl)-lH-benzimidazol-2-amine; mp. 163. 9*C. 

jixample LVI 

A mixture of 3. 7 parte of 1 -(4-£luorophenylmethyl)-N-| 1 
(4-methoxyphenyithio)propy^-4-piperidinyl7-lH-benzimidazol-2- 

20 amine, 2.42 parts of hydrogen peroxide sol\l^a 30% and 20 

parts of acetic acid is stirred and refluxed for 1 hour. The reaction 
mixture is cooled and poured onto ice-water. The whole is alkalized 
. with sodium hydxadde solution 50% and the product is extracted with 
> trichloromethane. The extract is washed with water, dried, filtered 

25 and evaporated. The reeidue is purified by column- chromato{(raphy 
over silica gel using a mixture of trichloromethane and methanol 
(98:2 by volume) as eluent. The pure fractions are collected aM 
the eluent ie evaporated. The residue is converted into the ethane- 
dioate salt in methanol and 2-propanol. The salt is filtered off and 

30 dried, yielding 0.8 parte (16%) of 1 -(4-fluorophenylmethyl)-N- 

1^1 -^-(4-methoxyphenylSulfonyl)propy^-4-piperidinyl |-lH-benz- 
imidazol-2-amine ethanedioate (1:2); mp. 213. 1*C. 
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Example LVn 

Jl mixture of 5 part* of ethyl 2-[4-^-|4-^-(4-fluoro- 
phenylmethyl)-lH-bea«imidasol-2-ylajniao7-l -piperidinyl j ethylj- 
j^eaoxyjaceUtc, 70 parts of ethanamine aolution 50% and 40 
parts of metliaaol is stirred for 3 hours at room temperature. The 
reaction mixture is evaporated and the residue is crystalHzed twice 
from 2-propanol, yielding 1 part (19%) of N-ethyl-2-J 4-/5"-{4- 
^•>(4-fluorophenyImethyl).lH-benzimidazol.2-ylam£ao7-l-piperidinyl 
ethylTplienoxy] aeetamide; mp. 160.9'C. 



KTamule LVni 

A mixture of 3.5 parts of methyl 2- |4-/5-|4-/i -(4-fluoro- 
phenylmethyl) - 1 H-beazimida r.ol-2 -ylaminoj- 1 -piperidinyl jethyl/- 
phenoxy acetate, 90 parts of concentrated ammonium hydroxide 
and 40 parts of methanol is stirred for 4 hours at room temperature. 
The reaction mixture is evaporated. The residue is purified by colmnn- 
chromatography over silica gel using a mixture of trichloromethane 
and methanol (95:5 by volume) as eluent. The pure fractions are 
collected and the eluent is evaporated. The residue is crystallized 
from 2-propanol, yielding 1 part (28.5%) of 2-'{4-^-[4-^-(4- 
fiuorophenylmethyl)-lH-benzimidazol-2-ylamiia7-l-piperi«iinylj- 
ethy]7-phena(xyjaeetamide; mp. 180. 4* C. 

Example LIX 

To a stirred and cooled (below lO'C) mixture of 5. 04 parts 
of carbon disulfide, 2.06 parts of N, N'-methanetetraylbis^cyelo- 
hexamine/ and 45 parts of tetrahydrofuran is added dropwise a 
solution of 3. 7 parts of N-^-(2-aminoethyl)-4-piperidinyl7-l- 
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(4-£luorophenyl2nethyl)-lH-b«nxiialdarol-2-anjlne in tetrahydro- 
formn. Upon completion, itirrtng is continued overnight while 
the mixture ia ellowed to reach room temperature. The reaction 
. mixture ii evaporated. The residue is puri£led by column. 
5 chromatography over silica gel using a mixture of trichlorome thane 
and methanol (98:2 by volume) as elueat. The pure fractions are 
collected and the eluent is evaporated, yielding 4 parts (100^) 
of 1 •(4-fluorophenylmethyl).N-^-(2-isothiocyaaatoethyl)-4- 
piperidiny27-lH-bettsimidaBol-Z=amina as a residue. 

10 A mixture of 2.1 parts of N-(4-auorophenylmethyl).l, 2- 

benzenediamine, 4 parts of l-(4-fluorophenylmethyl)-N-^- 
(2-iaothiocyanatoethyl).4-piperidiny£7-IH-benzimidazol-2>aniiae 
and 90 parts of tetrahydrofnran is stirred and refluxed for 2 hours / 
The reaction mixture is evaporated, yielding 6 parts (100%) of 

15 N-| 2-^-fluorophenylmethyl)amino7phenylJ -N'-^- J 4-^-(4- 

fluorophenyimethyl).lH-benzimidasol>2-ylamin27.1 .piperidinyl J- 
ethj^ thiourea as a residua. 

A mixture of 6 parts of N-|2-J'4-£Lucrophenylmethyl)- 
amln27phenyl j -N'-^- 1 4-^-(4-fluorophenylmethyl)-lH-benz- 

20 imidazol-2-ylamina7-l -plperidinyl j eth^thiourea, 3. 2 parts 
of mercury (n) oxide, 0. 1 parts of sulfur, and 90 parts of tetra- 
hydrofuran is stirred and reiluxed for 3 hours. The reaction 
mixture is filtered over Hyflo and the filtrate is evaporated. 
The residue is purified by column- chromatography over silica gel 

25 ^ using a mi x t ure of trichloromethane. and methanol (98:2 by volume) 
as eluent. The pure fractions are collected and the eluent is 
evaporated. The residue is crystallized from a mixture of 2- 
propanone and 2,2'.-aKybispropane. yielding 1.2 parts (20%) of 
1 -(4.fluorophenylmethyl)-N- jr.| 2./r-(4-fluorophenylmethyl)-lH- 

30 benzimidazol-2-ylaminQ7ethyl j -4-piperidinyi7"IH-benzimidazol- 
2-azaine; mp. 196. 9*C. 



1 



Clains: 

1. A chemical con^iand selected fron the group con- 
sisting of a N-beterocyclyl-4-piperidinaBiine having 
5 the formula 




(I) 



and the pharmaceutically accepteible acid addition salts 
thereof, wherein 

R is a member selected from the group consisting of 
10 hydrogen and lower alkyl; 

is a member selected from the group consisting of 
hydrogen, lower alkyl, cycloalkyl, aryllower alkyl 
and lower alkanoyl; 

15 

R^ is a mentber selected from the group consisting of 
hydrogen, alkyl having from 1 to 10 carbon atoms, aryl, 
cycloalkyl and mono- and diaryl (lower alkyl) ; 
R^ is a member independently selected from the group 
20 consisting of, halo, lower alkyl, lower alkyloxy and 
trif luoromethy 1 ; 

n is an integer of from 0 to 2 inclusive; 

25 Q is a member selected from the group consisting of 
CB and M} and 
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L ia a Mnber ••Isctcd fr«ii the group consisting of 
lower alkyl, which is optionally sobstitnted with up 
to 3 substituents each indopendantly salacted fxam 
the group consisting of halo, cyano, hydroj^, isothio- 
5 cyanato, lower alkyloxy, aryl, aryloxy, arylthio, 

arylsttlfonylr amino} lower alkenyli aryllower alkenyl; 
cycloallcyl, being optionally substituted with a cyano 
and/or an aryl group; 

1- (aryllower alkyl)-lH-benziBkidasol-2-ylf and a radical 
10 of the fonnula ^-^^^20"* ^^'^^^ 

m is an integer of from I to 6 inclusive; aztd 

Z Is a member selected from the group consisting of 4, 5- 
dihydro-S-eoco-lH-tstrazol-l-yl. being optionally substituted 

15 in its 4-pesition by an aryl radical or a lower aUcyl radical; 
2. S-dihydro-l , 4.benzodioxin.2.yl: 2. S-dibydre-l . 4.benzo. 
dioxin-6-yl; 2,3.dihydro-2-axo-lH-bensimidasel-l-yl; 2.3- 
dihydro>3»OKO-4H-bcnsaaBasia-4-yl: (10, 11 -dihydro-SH-di- 
benso^, d7crcloheFten>5-ylideae)methyl; 4-morpholinyl; 

20 1 .piperidisyl; 1 -pyrroUdinyl; a radical of the formula 
T-N(R*)-, wherein 

IR* is a member selected from the group consisting 
of hydrogen, lower alkyl and aryllower alkyl; and 

25 

T is a member selected from the group consisting of 
lower alkyl. aryl, aryUower alkyl, IH-bens- 
imidazol>2-yl; and 

a radical of the formula W.l-(X),-, wherein 



30 



I is the integer 0 or 1; 
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X is a member ••leetad from thm group coaiiiting 
of O and -N(r')-. said R* being a member lelected 
from tlie group consiating of hydrogea, lower alkyl. 
arrllower aUcrl, lower alkaaoyl and aroyl; and 

5 

W is a member eelected from the group eouiiting 
of lower alkyL aryl, aryUower alkyl, amino, aryl- 
unino. mono- and di(lower al]e7l)amino. mono- and 
di^ryllower aaeTl)»ai»o, l-piperldinyl, l-pyrroU- 
10 dinyl and 4-morpfaoliByl: 

wherein aryl as used in the foregoing definitions, 
is a aenber selected from the group consisting of 
phenyl, substituted phenyl, naphthalenyl, thienyl, 

15 halothienyl, (lower alky 1) thienyl, pyridinyl, nono- 

and di (lower aUcyloxy) pyridinyl, furanyl and 1- (lower 
alkyDpyrrolyl; wherein said substituted phenyl is 
phenyl having from 1 to 3 substituents each independent- 
ly selected from the group consisting of halo, hydroxy, 

20 nitro, cyaao, trif luorcHnethyl , lower alkyl, lower 

alkylthio, lower alkylsulf onyl , lower alkylsulfonyl- 
lower alkyl, phenyllower alkylsulf onyl, phenylsulfonyl- 
lower alkyl, amino, XBono> and di- (lower alkyl) amino, 
lower alkanoyl, a radical of the formula R^-CpHjp-O-, 

25 wherein 

p is an integer of from 1 to 6 iaeluaiTe; and 

is a member lelected from the group consiating 

of hydrogen, amino, eyano, phenyl, aminocarbonyl, 

30 mono- and di(lower alkyl)aminocarbonyl. lower alkyi- 

oxycarbonyl, phenyllower alkyloxycarbonyl, 4-morpho- 

Unylcarbonyl. 1 -piperidinylcarbonyl and l^pyrroU- 

lower afkenyl; , ^ , , «7 « 

diaylcarbonyl./and a radical of the formula R -0-, 

wherein 
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7 



R it a member ■elected from the group coaeietiog 
o£ alkeaoyl, phenylcarboayl, phenyllower alkyiearbo&yl, 
lower eUcyloxycarbonyl. phextyllcywer elkyloxycerbonyl, 
uoinocarbonyl, phenyl eminocerbonyl, mono- and di- 
(lower »]kyl)aminocarbonyl. 

wherein eaid phenyl in the definition of eaid may 
be optionally •ubatituted with up to 3 eubetituents each 
independently eelectcd from the group eonaiating of 
halo. eymno,,aitro. lower alkyl and lower aUcyloxy; and 
wherein said aroyl in the definition of aaid x 
represents arylcarbonyl 

wherein said aryl is as defined hereabove. 

2. A chemical compound selected from the group 
consisting of l-(4-fluorophenylaethyl)-N-{l- W4- 
methoxyphenyl)ethyll-4-piperidinyl(-lH-boniimidazol-2- 
amine and the ^lazmaceutically acceptable acid 
addition salts thereof. 

3. A chemical compound selected from the group 
consisting of 4-t2-^4-[l-(4-fluorophenylmethyl)-lH- 
benzimidazol-2-ylamino] -1-piperidinyl ^ethyl] phenol 
and the pharmaceutical ly acceptable acid addition salts 
thereof. 

4. A chemical coiq>ound selected from the group 



benziaidasol-2-ylaminol -1-piperidinyl j«thyl 1 phenyl j 
benzeneacetate and the pharmaceutically acceptable 
acid addition salts thereof. 
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5. A chemical conpound selected from the group 
con«i»ting of ^4-l2-^4-tl-(4-fluorophenylmethyl)-lH- 
beniimidazol-2-ylaminol -1-piperidinyl Jethyll phenoxy J 
acetonltrlle and the pharmaceutically acceptable 

5 acid addition salts thereof. 

6. A chemical compound selected from the group 
consisting of N- [1- (2-phenylethyl) -4-piperidinyl] -1- 
(phenylmethyl)-lH-benzlmidasol-2-amine and the 

10 pharmaceutically acceptable acid addition salts 
thereof . 

7. An antihistamlnic pharmaceutical composition 
comprising an inert carrier material and as an active 

15 ingredient an effective antihistaminic amount of a 
chemical coii?>ound selected from the group consisting 
of a H-heterocyclyl-4-piperidinamine having the 
formula 




20 as defined in claim 1 and the pharmaceutically 
acceptable acid addition salts thereof. 
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10 



15 



8. A aethod to pravcoit the rslsase of biatainine In 
wamblooded anijuls, «ffaich cooprises the syvtemlc 
adniaistratlon to said animla of an af factivc antl- 
hiataainie aaount of a cliaBlcal comipouiid aalacted 
from the group conalatlng of a N-haterocyclyl-4> 
plparldinaaiina having tha f oxnula 



and the pharmaceutical ly acceptable acid addition 
aalta thereof, aa defined in claim 1. 

9. A chemical ooiiQ>ound having the formula 



wherein: 

ia a member selected from the group consisting of 
hydrogen, lower alkyloxycarbonyl and phenylmethoxy- 
carbonyl ; 

R is a member aelected from the group consisting of 
hydrogen and lower alkyl} 

R^ ia a member aelected from the group consisting 
of hydrogen, lower alkyl, cycloalkyl, aryllower alkyl 
and lower alkanqy.1; 




CD 
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im a Maniber Belseted from the group consisting of 
hydrogen, alkyl having from 1 to 10 carbon atoms, 
aryl, eycloalkyl and aono- and diaryl (lotier alkyl); 

is a member independently selected from the group 
5 • consisting of, halo, lower alkyl, lower alkyloxy, tri- 
fluoromethyl) 

n is an integer of from 0 to 2 inclusiye; 

Q is a member selected from the group consisting of 

CB and N; and %riierein aryl as used in the foregoing 

10 definitions, is a member selected from the group con- 
• sisting of phenyl, substituted phenyl, naphthalenyl , 
thienyl, halothienyl, (lower alkyl )thienyl, pyridinyl, 
mono-and di (lower alkyloxy) pyridinyl, furanyl and 1- 
(lower alkyl) pyrrolyl; wherein said substituted phenyl 

15 is phenyl having from 1 to 3 substituents each inde- 
pendently selected from the group consisting of halo, 
hydroxy, nitro, cyano, trif luoromethyl , lower alkyl, 
lower alkyl thio, lower alkylsulf onyl , lower alkyl- 
sulfonyllower alkyl, phenyllower alkylsulf onyl , 

20 pbenylsulfonyllower alkyl, amino, mono- and di- (lower 

alkyl) amino, lower alkanoyl, a radical of the fibula 

R*-C H,„-0-, wherein 
p 2p 

p ii an integer of from 1 to 6 inclusive; and 

la a member selected from the group consisting 
25 of hydrogen, amino, cyano, phenyl, aminocazbonyl, 

mono- and di(lower alkyl)aminocarbonyl, lower aUcyl- 
orycarbonyl. phenyllower alleyloxyearbonyl, 4-morpho- 
Uaylearbonyl, l-piperidinylcarbonyl and 1-pyrreli- 
dinylcarbonyl, lower alkenyl; and 
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« radicad of the formola R-O-, wherein 

if a member selected from the group coneisting 
of alkaaoyl, phenylcarbonyl, phcnyllower alkylearbonyl. 



amiaocarbonyl, pheaylamiaocarbonyl/mono- and di- 
(lower a]lcyl)amiiu>carbonyl , 

wherein laid phenyl in the definition of said may 
be optionally cubetituted with up to 3 lubstituents each 
independently selected from the group consisting of 
halo, eyano, nitro, lower aUcyl and lower aUcyloxy. 

10. A process for preparing a chemical compound 
selected from the group consisting of a N-hetero- 
cyclyl-4-piperidinainine having the formula 



and the pharmaceutically acceptable acid addition salts 
thereof, wherein 

R is a member selected from the group consisting of 
hydrogen emd lower alkyl; 

R is a member selected from the group consisting 

of hydrogen, lower alkyl, cycloalkyl, aryllower alkyl 

and lower alkanoyl; 

R is a meinber selected from the group consisting of 
hydrogen, alkyl having from 1 to 10 carbon atoms, aryl, 
cycloalkyl and mono-and diaryl (lower alkyl); 
R is a member independently selected from the group 
consisting of, halo, lower alkyl, lower alkyloxy and 
trif luoromethyl ; 





(I) 
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n is «n integer of from 0 to 2 inclusive; 

Q is a asnber Mlscted from the group consisting 

of CB and M; and 

L is a Bemiber selected from the group consisting of 
lower allcyl, which is optionally substituted with 
up to 3 substituents each independently selected from 
the group consisting of halo, cyano, hydroxy, Iso- 
thiocycanato, lower alky looey, aryl, aryloxy, arylthio, 
arylsulfonyl, amino n lower alkenyl; aryllower alkenyl; 
cydoalkyl, being optionally substituted with a cyano 
and/or an aryl groupi 1- (aryllower alkyl)-lH-benzi- 
Bildazol-2-yl; and a radical of the formula Z~Cg|B2n*'' 
irtiereln 

■m is as integer of from 1 to 6 inclnsiTe: and 

Z is a mesaber selected from the group eo&sisting of 4, 5- 
dihydro«5-oxo-lH-tetrasol-l-7l, being epCiozuJUy subatitoted 
is its 4-po8ltie& by aa aryl radical or a lower aUeyl radical: 
2, 3-dihydro-l , 4-beBzodiad&.2.rl: 2 . S-dihydxo-l , 4-beaso- 
diaxiiL-6.7l: 2.3-dih7dro.2.axo.lH-beaaimidazol.l.yl: 2.3- 
dihydro.3-eaeo-4H-beaxoxasia-4-7l; (10, ll-dihydro-SH-di. 
beaxe^. d7c7cloheptea>5-ylideae)methyl; 4-morpholiayl: 
l-piperidiayl: 1 -pyrrolldiayl; a radical of the formula 
T-NCR*)-, wherein 

is a member selected from the group consisting 
of hydrogen, lower alkyl and aryllower alkyl; and 

T is a member selected from the group consisting of 
lower alkyl, aryl. aryllower alkyl. IH-benx- 
imidasol-2-yl; and 
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» radical of the formula Vr-C-(X)^-, wherein 

■ i« the integer 0 or 1 ; 

X !■ a mmtabmx ■elected Irom the group conaiitiag 
of O and •N(r')-. amid being a member selected 
5 from the group eoaaiating of hydrogen, lower aUcyl, 
aryllower aXkyl, lower alkanoyl and aroyl; and 

W ia a member selected from the group consisting 
of lower aUE7l,.ar7l, aryllower alkyl. amino, aryl- 
10 amino, mono- and di(lower alkyl)amino, mono- and 
di^ryllower alkyljamino, l^piperidinyl, l^pyrroli- 
dinyl and 4-morpbolinyl; 

wherein aryl as used in the foregoing definitions, 
is a nenber selected from the group consisting of 

15 phenyl, substituted phenyl, naphthalenyl , thienyl, 
halothienyl, (lower alkyl) thienyl, pyridinyl, mono- 
and di (lower alkyloxy) pyridinyl, furanyl and 1- (lower 
alkyl }pyrrolyl; wherein said substituted phenyl is 
phenyl having from 1 to 3 substituents each independent- 

20 ly selected from the group consisting of halo, hydroxy, 
nitro, cyano, trifluoromethyl, lower alkyl, lower 
.alkylthio, lo«rer alkylsulf onyl , lower alkylsulfonyl- 
lower alkyl, phenyllower alkylsulf onyl, phenylsulfonyl- 
lower alkyl, amino, mono- and di-(lower alkyl)amino, 

25 lower alkanoyl, a radical of the formula R^'CpHjp-O-, 
wherein 
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p is SB integer e£ from 1 to 6 inclucive; and 

b' i« » iBombor loloetad from the group coaiiiti&g 

ofhTdregvn. amiBO. cyuo, pbeayl, MBiaocarboayl, 

mono- mad di(lew«r alk]rl)aaaiBocarbonyl, lower alkyl- 

oxycarbooyl, phenyUower aJkyloxycarboayl, 4-morpho- 

Uaylcarbonyl. 1 -pip«ridiaylcarbonyl and l^.yrroli- 

dinylearbonyl. lower alkenyl; and 

a radical of th* ibnnila hZo-. whoroin 

s'' i* a aoabor aaloetod £rom fhe group eonaiiting 

of alkanoyi. pfaoaylearbonyl. phonyllewor alkylcarbonyl. 

lower allcyloxycarbonyl. phenyUowar alfcyloryearbonyl. 

■Bainoearbonyl, phraylaminoearbonyl. mono, and di- 

(lowor aIkyl)ajninocarbonyl, 

wherein aaid phenyl in the definition of said may 
be optioaaUy eubrtituted with up to 3 •ubstituenti each 
independently acleeted from the group coneietiag of 
h«lo, eyano. nitro, lower alkyl and lower alkylory; and 
vhereln said aroyl in the definition of said X 
represents arylcarbonyl wherein said aryl is as 
defined hereabove, characterized by 

a) introducing onto a stairting naterial of the formula 




wherein R, R , R r R > n and Q are as previously 
defined, the desired L-substituent onto the piperidine 
nitrogen by the application of art-known methods^ 
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20 



i) preferably the introduction of said L into the 
intermediate (II) may be accosipliBhed by the reaction 
of (II) with an appropriate reactive eater of the 

f omnia L Y, (III), wherein L is as previously defined 
and Y is a reactive ester residue such as, for exan^le, 
halo, preferably chloro or bromo, or a sulfonyloxy 
residue such as, for example, methylsulfonyloxy or 4- 
nethylphenylsulfonyloxy, said condensation reaction 
preferably being conducted in an inert solvent with 
the addition of an appropriate base, at elevated temper- 
atures; 

ii) when L in formula (I) represents a (2,3-dihydro-2- 
oxo-lH-benzimidazol-l-yl) lower alkyl radical it is 
appropriate to use a reactive ester (III) wherein the 
nitrogen atom in the 3-position of the 2 , 3-dihydro-2- 
oxo-lH-benzimidazol-l-yl group is substituted with an 
appropriate protecting group, preferably a 1-methyl- 
ethenyl group and removing said protecting group pre- 
ferably by acid hydrolysis after completion of the 
condensation reaction r 

iii) when L represents a 2-aryl-2-hydroxyethyl or a 
3-aryloxy 2-hydroxypropyl radical, the introduction of 
said substituent into the intermediate (II) may 
conveniently be carried out by reacting (II) at an 
elevated temperature with an appropriate oxirane of 
the formula 




(rv) 
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wherein m is O or 1; 

iv) or cooipounds of formula (I) wherein L represents 
a 2-hydroxyethyl radical may be prepared by the 
reaction of an appropriate piperidine of formula {II) 
with oxirane, following the same procedure as des- 
cribed for the reaction of (IV) with (II) ; 

v) when L is, at the point of attachment to the 
piperidine nitrogen atom, a primary or secondary alkyl 
group, the compounds (I) may also be prepared by the 
reductive amination of an aldehyde or ketone corres- 
ponding with the alcohol L-OH with a piperidine 
derivative of formula (II) following art-known pro- 
cedures, preferably, a mixture of the aldehyde or 
ketone and (II) in an appropriate organic solvent 

is hydrogenated in the presence of an appropriate 
catalyst such as, for exainple, palladium-on-charcoal ; 
when the piperidine derivative (II) is in the form of 
an addition salt with a strong acid, e.g., hydro- 
chloric or hydrobromic acid, it is appropriate to add 
thereto a salt of a strong base with a weak acid, e.g., 
sodium acetate to bind said strong acid, and when (II) 
contains groups that are themselves susceptable to 
catalytic hydrogenation , e.g. when represents an 
arylroethyl group, it is appropriate to add to the 
reaction mixture an appropriate catalyst poison, such 
as, for Bxample, thiophene; 

vi) when L represents a radical of formula ^'~^jn-^2m~' 
wherein n is an integer of from 2 to 6 inclusive and 
wherein Z is as previously defined, the con^unds 

of formula (I) can also be prepared by the reaction of 
(II) with an appropriate alkenyl derivative. Z-C H, 
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according to art-lcnown methods of carrying out similar 
addition-reactions, e.g., by stirring and heating the 
reactants together in and appropriate reaction-inert 
organic solvent; 



vii) when L represents a 2- (aroylainino)ethyl radical 
or a 2-arylethyl radical the compounds (I) can also be 
obtained by the reaction of (ZI) with an appropriate 
1-aroylaziridine or an appropriate ethenylarene , 
10 respectively, said reactions being preferably carried 
out in an appropriate reaction-inert organic solvent, 
at elevated temperatures; or 

b) preparing compounds of formula (X) by the cyclode- 
15 sulfurization of an appropriate thiourea derivative of 
the formula 



i ) said cyclodesulfurization reaction being pre- 
ferably carried out by the reaction of (V) with an 

20 appropriate alkyl hallde, prefeeably iodoroethane in 
an appropriate reaction- inert organic solvent; 

ii) said cyclodesulfurization reaction may be also 
carried out by the reaction of (V) with an appropriate 

25 metal oxide or salt in an appropriate solvent, pre- 
ferably preparing the compounds of fonmila (1) by the 
reaction of (V) with an appropriate Hg(II) or Pb(II) 



5 




NH 




(V) 
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oxide or salt, such ss, for example, HgO, BgCl^, 
Hg(0ac)2r PbO or Pb(C»c)2f 

iii) utilizing nethanediindnes, especially N,N'- 
5 netbeuie'tetraylbisCcyclo-hexanamine] as cyclodesul- 
furizing agents in suitable reaction-inert organic 
solvents ; or 

c) ° preparing con^unds of formula (I) wherein 

is other than hydrogen, said being represented 
10 by R^^ and said con^unds by the formula (I-a) , 

starting from a corresponding cosipound (I) wherein R^ 
is hydrogen, (I-b) , by introducing said R^^ according 
to art-known procedures; 

i) preferably said con^und (l-b) is reacted with 

an appropriate reactive ester R^.Y, (VI) , wherein 
2 

R^ and Y are as defined above, the reaction being 
carried out under similar conditions as previously 
described herein for the reaction of (II) with (III) 
20 as described in step a) i); or 

d) prepuing compounds of the formula (I) wherein 
and R^ are both different from hydrogen, said R''' being 

represented by R"*". and said R^ by R^., from the 

1 

25 corresponding compounds wherein R is hydrogen by intro- 
ducing the R^g- group in a similar manner as described 
hereinabove in step c) for the preparation of compound 
(I-b) starting frcM (I-a) ; or 

30 e) preparing a con^und of the formula 
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(I-c) 



by subjecting an isothiocyanate of the formula 



(VII) 

to an aOditloa reaction with a benzene diamine of the 
5 formula 



'2 

. (Viii, 



and subsequently cyclodesulfurizing the intermediately 
fonaed thiourea of the formula 
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(IX) 

as described in steps b) i) ,b) ii> ,or b) iii) above; or 

f) preparing compounds of formula (1) wherein L 
represents a radical Z-Cj^Hjj^-, wherein Z represents 
a radical of the formula W-CO-(X)g-, wherein s is 1, 
X is O and W is aun optionally substituted amine, a 
1-pyrrolidinyl, a 4-morpholinyl or a 1-piperidinyl 
radical, said compounds being represented by the 
formula (I-d) , by the reaction of the corresponding 
amine, pyrrolidine, morpholine or piperidine with an 
appropriate N-Il-(halolower alkyl)-4-piperidinyl]-lH- 
benzimidazol-2~2unine in the presence of an appropriate 
ceurbonate; or 

g) preparing compounds of formula (I) which contain 
at least one hydroxy 1 -group as a substituent, from 
the corresponding phenylmethoxy substituted compounds 
by subjecting the latter to a catalytic hydrogenation 
in the presence of an appropriate catalyst, or deriving 
said hydroxyl-derivatives from the corresponding lower 
alkyloxy substituted emalogs by hydrolyzing the latter 
in acidic medium, using for exzunple hydrogen bromide 

in acetic acid, and, if desired, said hydroxyl-sub- 
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•tituted compoundB nay in turn be O-alkylated or 
acylated by reacting the latter with a halide, an 
alkanbyl balide, an alfcyloxycarbonyl halide, or an iso- 
cyanate; or said hydroxy l-substituted coiqpoands may 
5 also be converted into halides by reacting therewith 
a suitable halogenating agent; or 

h) deriving anino-subs tituted conqpounds from the 
corresponding nitro- and cyano-substituted compounds 
by reducing the latter, e.g., by catalytic hydrogenation 
in the presence of an appropriate catalyst, and, if 
desired, said amino-substituted compounds may in turn 
be H-alkylated or aeylated by the reaction thereof with 
an appropriate alkylating agent or acylating agent; or 

i) preparing secondary and tertiary amino-substituted 
compounds of fozmula (I) by substituting, for example, 
an appropriate halo-substituted compound with the 
desired primary or secondary amine; or 
j) deriving aminocarbonyl-substituted compounds from 
the corresponding esters by reacting the latter with 
ammonia or an appropriate primary- or a secondary 
amine in a suitable solvent; or 

25 k) deriving compounds of formula (I) which contain 
in their structure a sulfonyl group from the corres- 
ponding thio compounds by oxidizing the latter with 
an appropriate oxydizing agent; and, if desired, 
converting the compounds of formula (I) to the 

30 therapeutically active non-toxic acid addition salt 



15 
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form by treatnent with an appropriate acid, or the 
salt form can be converted by treatment with alkali 
into the free base form. 



11. A process for preparing a chemical compound 
selected from the group consisting of l-(4- 

f luorophenylmethyl ) -N-|l- [ 2- (4 -methoxyphenyl ) ethyl ] - 
4-piperidinyl ^- lH-benzimidazol-2-amine and the 
pharmaceutically acceptable acid addition salts 
thereof, characterized by reacting l-[ (4-fluoro- 
phenyl)methylI -N- (4-piperidinyl) -IH-benzimidazol- 
2 -amine dihydrobrpmide with 2- {4-methoxyphenyl) 
ethylmethanesulf onate . 

12. A process for preparing a chemical compound 
selected from the group consisting of 4-t2— | 4- 

[1- (4-f luorophenylmethyl) -lH-benzimidazol-2-ylamino] -1- 
piperidinyl ^ ethyl] phenol and the pharmaceutically 
acceptable acid addition salts thereof, characterized 
by hydrogenating 1- (4-f luorophenylmethyl) -N-[l-^ 2- 
[4- (phenylmethoxy) phenyl] ethyl|'-4-piperidinyl] -IH- 
benzimidazole-2-amine . 



13. A process for preparing a chemical compound 
selected from the group consisting of | 4-[2-| 4- 
[1- (4-f luorophenylmethyl) -lH-benzimidazol-2-ylamino] - 
1-piperidinyl ^ ethyl] phenyl j- benzeneacetate and the 
pharmaceutically acceptable acid addition salts there- 
of, characterized by reacting 4-[2-| 4- [1- (4-f luoro- 
phenylmethyl) -lH-benzimidazol-2-ylaminol -1-piperi- 
dinylfethyl] -phenol with benzeneacetylchloride . 
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14. A process for preparing a chemical con^und 
•elected from the group consisting of |4-[2-|4- 

II- (4-£luorophenylinethyi) -lH-ben*iinidazol-2-ylamino J - 
l-piperldinyl| ethyl Iphenoscyjacetonltrile and the 
pharmaceutically acceptable acid addition salts there- 
of, characterised by reacting 4-[2-|4-[l-(4-fluoro- 
phenylmethyl ) -lH-benziJBidasol>2-ylainino] -1-piperi- 
dinyljethyllphenol with chloroacetonitrile. 

15. A process for preparing M-H- (2-phenylethyl)-4- 
piperidlnyl] -1- (phenylnethyl) -lH-ben*iiBidazol-2- 
aaine, characterized by reacting 1- (phenylnethyl) -H- 
(4-piperidiny3)-lH-benziiiiidazol-2-aniine dihydrobromide 
with (2-bromoethyl) benzene. 

16. A process for preparing a chemical compound 
having the formula 



wherein:. 

I?" is a SMiber selected from the group consisting of 
hydrogen, lower alkyloacycarboayl and phenylmethoxy- 
carbonyl; 
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R is a waiber selected from the group consisting of 
hydrogen and lower alkyl; 

R is a nember selected from the group consisting 
of hydrogen, lower alkyl, cycloalkyl, aryllower alkyl 
5 and lower alkanoyl; 

is a ■ember selected frcan the group consisting of 
hydrogen, alkyl having from 1 to 10 carbon atoms, 
aryl, cycloalkyl and mono- and diaryl (lower alkyl); 
R^ is a Benber independently selected from the group 
10 consisting of, halo, lower alkyl, lower alkyloxy, tri- 
fluoromethyl; 

n is an integer of from 0 to 2 inclusive; 

Q is a Bienber selected from the group consisting of 

CH and N; and trtierein aryl as used in the foregoing 

15 defintions, is a sienber selected from the group con- 
sisting of phenyl, substituted phenyl, naphthalenyl , 
thienyl, halothienyl, (lower alkyl) thienyl, pyridinyl, 
»ono-and di (lower alkyloxy) pyridinyl, furanyl and i- 
(lower alkyl )pyrrolyl; wherein said substituted phenyl 

20 is phenyl having from 1 to 3 substituents each inde- 
pendently selected from the group consisting of halo, 
hydroxy, nitro, cyano, trif luoromethyl , lower alkyl, 
lower alkyl thio, lower alkylsulf onyl , lower alkyl- 
sulfonyllower alkyl, phenyllower alkylsulf onyl , 
25 phenylsulfonyllower alkyl, amino mono- and di- (lower 
alkyl) amino, lower alkanoyl, a radical of the fromula 
R^-CpHjp-O-, wherein 

p is an integer of from 1 to 6 inclusive; and 
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B ia a msmber ■•l*ct«d from th« group coBsUtisg 

of hydrogen, amiso, erano, phoayl, amiaocarbonyl, 

mono> aad di(low«r alkyl)aaaineearboByI, lower alkyl. 

oxyearboayl. pheayllower alkylaacycarbonyl. 4-iaorpho- 
5 lisylcarboByl. 1 -pipcridiaylcarbo&yl and I .pyrroU- 

diBylearbonyl, lower alkenyl; and 

a radical af th« fbrmiUa rIo-. vlMraia 

it a mambar aalectad from tba grovp co&aiating 

of alkaaoyl. phanyicarboayi, phaayllowar aUcylcarbonyl, 
10 lower alkyloxycarboayl. phesyllower all^Ioryearbonyl, 

amlnoca rboayl, phaaylam1nocaTbonyl,'/fcnono- and di» 

(lower a]kyl)aminoearboByl 

vbereia aaid phenyl in the definition of aaid b'' aaay 
be opHonally ■ubatitated with np to 3 aubatituaBte each 
15 ladependently lelected from the group consisting of 
halo, eyane, aitro. lower alkyl aad lower alkyloaey , 
characterised by cyclodesulfurisingj by known 
■etbods, a ccHopound of fbzuala 




(X) 



20 in order to prepare a compound of the formula 
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(xi ) 

wherein P is lower alkoxycarbonyl or phenylmethoxy- 
carbonyl, and, if desired, eliminating said group P 
in order to prepare the compound in which L' is 
hydrogen, when said group P is a lower alkyloxycarbonyl 
group it may be removed by alkaline or acid hydrolysis, 
using for example, hydroibromic acid in glacial acid, 
and when said protecting group is a phenylmethoxy- 
carbonyl group it may be removed by alkaline or acid 
hydrolysis or by catalytic hydrogenation using an 
appropriate catalyst such as palladium-on-charcoal . 

17. An antihistaminic pharmaceutical composition 
comprising an in ert carrier material and as an active 
ingredient an effective antihistaminic amount of a compound 
as claimed in any one of Claims 2 to 6 . 

18. Use of a compound as claimed in any one of Claims 
1 to 6 as an antihistaminic agent. 
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